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Introduction. 


It is about 14 years since the Director of the Biological Station began 
investigations on the pelagic life in Danish waters. The method of the inve- 
stigations and the material were not then so perfect as they are now. The 
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want of a steamer especially was greatly felt, as the vessel at the disposal of the 
Biological Station at that time, a transport-boat of the fleet called »Stationen«, 
though well-fitted up with laboratory, well and store-room, had to have a special 
steamer of the navy to tow it each time it was moved. 

On account of these difficulties in changing from place to place, the Di- 
rector in the spring of 1901 decided, to moor »Stationen« in Fænø Sound in the 
Little Belt. The current runs so strongly there, that townetting can be carried 
on pelagically by merely hanging the net over the side from the anchored ship, 
and the surface-water is usually of a sufficiently high salinity to float the pelagic 
eggs and newly hatched larvæ. 

From April 1891 until September 1892 the investigations were being 
carried on in Fænø Sound. They furnished a rich collection of pelagic organismg, 
as also of the eggs and young of fishes, so that in 1892 the Director was able to 
publish a review over the pelagic life in Fænø Sound during the twelve months 
of the year (Biol. Stat. Beretn. II). 

On the conclusion of the 1891—92 investigations in Fænø Sound, the 
Biolozical Station was engaged in other directions for a number of years, but in 
1899 the Director again took up the interrupted investigations on the pelagic 
eggs and young of fishes, with the special object in view of carrying out simul- 
tameous observations at different places in the Danish waters. The method of procee- 
dure had therefore to be different from that used in 1891—92. The Biological 
Station was not yet in possession of a steamer, and was thus unable to make the 
many necessary collections by itself. Other means had therefore to be employed, 
and most of the gatherings were taken from a number of lightships, which were 
specially suited for the purpose on account of their proximity to deep channels. 
Vertical hauls with the pelagic net were taken twice monthly and the gatherings 
sent in to the Biological Station. When these collections had been continued for 
two years, Åpril 1899—April 1901, they were brought to an end and the material 
was then worked out. The results are published in »De danske Farvandes Plankton 
1 ÅAarene 1898—1901, I—II« (D. kgl. Vidensk. Selsk. Skrifter, 6. Række, natur- 
vidensk. og math. Afd. XIII, 3.). The first portion, written by the Director, con- 
tains a section on fish eggs and young, based on the collections mentioned. The 
number of eggs and young in each gathering is given in the form of lists, the 
determinations being added so far as they could be made. 

In the spring of 1902 Fænø Sound was again chosen as the mooring- 
place for »Stationen«, but as the Biological Station now had a steamer at its 
disposal, the investigations were extended so as to embrace, not only the neigh- 
bouring portions of the Little Belt but the other Danish waters also. The methods 
were also improved; especially was this the case with an excellent apparatus for 
the capture of fish young, constructed by the Director and described under the 
name of Petersen's young-fish-trawl by Dr. Johs. Schmidt in »Fiskeriundersøgelser 
ved Island og Færøerne i Sommeren 1903« (Skrifter udgivne af Kommissionen for 
Havundersøgelser Nr. I). 

From March 4th to the 22nd of May 1902, »Stationen« was at Fænø 
Sound. »Bobbin« tow-nets were employed, hung from the boat's side in the 
current and usually emptied and hung out again several times in the day. Now 
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and then the »Sallingsund« made short or long excursions, using on those occasions 
the young-fish trawl. 

In 1903 and especially in 1904 very comprehensive investigations of the 
pelagic fish eggs and young were made according to plans drawn up by the 
Director and carried out under his direction by the author. In 1903 the young- 
fish trawl was used only to a limited extent, the pelagic tow-nmet being alone em- 
ployed at many stations, and as the larger specimens of the young fishes are but 
seldom taken in the pelagic net, we cannot obtain a complete picture of the kind 
and number of young present, when only this apparatus is used. On the other 
hand all sizes of the pelagic young, at any rate of the species found in Danish 
waters, can be taken by the young-fish trawl. It is better therefore to use only 
the hauls with the young-fish trawl as basis for a view over the occurrence of the 
fish young. The eggs are therefore investigated hy means of the pelagic townet, 
the young by means of the young-fish trawl. 

The Tables 1—3 (see p. 72—84) have been drawn up on this principle; for 
1903 only a summary of the hauls in which pelagic young were taken is given 
(Tab. 3 A), for 1904 both a special table (Tab. 1) and also summary tables showing 
the hauls of pelagic eggs (Tab. 2) and of young fishes (Tab 3 B). 

The stations where surface and intermediate hauls were made with the 
pelagic tow-net and the young-fish trawl are noted in Tab. 1 from the Journal for 
1904. For each station is given the date, place and hydrographacal conditions, then 
the eggs taken, with the pelagic net and the young taken with the young-fish travl. 

The stations are placed in chronological order for each of the regions” into 
which the Danish waters are divided. 

The place is determined by data showing the bearings: distance in nautical 
miles and depth in fathoms (1 fathom — ca. 2 meters). The water-samples were 
taken by means of a water-sampler and the salimities determined by areometer 
on board. 

The hauls made with the pelagic net”” were partly vertical, partly hori- 
zontal. The vertical hauls were always taken to the surface, the tables show from 
what depths. In order to take the pelagic eggs near the bottom we used the 
"nelagic net on a pole”, that is: the net was fastened to the top of a pole a 


=£ The boundaries between the regions are shown on Chart I p. 24; they are as follows: 


Line Hanstholm—The Naze separates North Sea and Skager Rak, 
»… Skaw lightship—Marstrand > Skager Rak and Kattegat, 
»… Eisinore—Helsinborg > Kattegat and the Sound. 
»… South end of Samsø—Refsnæs J Kattegat and Great Belt, 
»…… Ashoved—Endelave—South end of Samsø > Kattegat and Little Belt, 
>»… South end of Samsø—Nord-east point of Funen » Great Belt and Little Belt, 
»…… Copenhagen—Malmø > The Sound and true Baltic, 
»… South end of Langeland—Albuen > Great Belt and western Baltic, 
»…… Thorø— Aarø > Little Belt and western Baltic, 
»…… Gedser—Darsserot > Western Baltic and true Baltic. 


Thyborøn and Hals are the natural boundaries of the Lim Fjord towards the North Sea 
and the Kattegat. 

:= Gauze No. 0; opening 90 cm. in diameter. For description, see: "De danske Far- 
vandes Plankton”, I, p. 233. 


little more than a fathom long. The pole maintains a vertical position in the 
water by having an iron weight on its lower end with some glass air-balls on the 
upper. By towing this pole along the bottom in a crowfoot, the net is always 
about a fathom's distance from the ground. When the tables indicate horizontal 
hauls with the pelagic net a fathom's distance from the bottom, that always means 
hauls with the "pelagic net on a pole”. The horizontal hauls with the pelagic 
net are continued to the surface on pulling in. The duration of the haul, given 
in the table in minutes, is the time occupied in fishing at the depth indicated. 
In the column for the duration the sign 1 denotes the vertical hauls. 

The pelagie fish eggs were counted immediately after the haul was made. 
The numbers are only approximate except in the case of the vertical hauls. The 
determinations were made on board, sometimes by letting the eggs hatch out, but 
usually by a rapid microscopic examination. We have therefore not been able to 
determine every single egg, but have restricted ourselves to noting the species we 
recognised without too close investigation. 

As a matter of fact, our attention has been mostly directed to the capture and 
determination of the young fishes.. The methods for the capture of these have been 
greatly improved by the Director even during the progress of the investigations. 
Petersen's young-fish trawl has been constantly used and we have made horizontal 
hauls with it at varying depths. When using it at or near the surface, we 
fastened an air-bladder on to the upper part at its centre. When using it deeper 
down, so far as possible at a certain depth below the surface, we made a line 
fast to the centre of the upper part and tied a buoy to the end of the line. The 
buoy was thus able to support the trawl and yet remain on the surface when the 
»Sallingsund« was moving. In this way we know at any rate, that the trawl did 
not go deeper than the length of the line, in fact scarcely so deep, as the line 
was towed a little obliquely in the water. We could not use this method however 
in fishing close to the bottom, as we ran the risk of the trawl touching the ground, 
and thus of the pelagic catch being covered over and destroyed by bottom-material 
and larger fish. It was therefore a great gain to the investigations when the 
Director constructed the so-called <young-fish trawl on blocks”. Below each of the 
poles, to which the body of tbe trawl is attached, is fastened a block. This is 
composed of a tin-plate cylinder with a circular dise of wood at each end. The 
diameter of the wooden discs is ca. 20 cm. and the cylinder has the same height. 
The blocks are therefore hollow. A hole is bored in each of the discs, so that the 
water enters the cylinder when the blocks sink under the surface and flows out 
again as soon as they are brought in. The blocks are fastened to the trawl hy 
passing the poles through the cylinders. The underpart of the trawl can now be 
be made fast to the poles at any distance great or small above the blocks; even 
if the trawl is fastened just above the upper edge of tha blocks, it can usually be 
towed over sandy or stoney ground without taking in any bottom-material. 

On Tab. 1 is given the approximate depth at which each haul of the 
young-fish trawl was made. When this depth is noted along with the depth of 
the station, this means as a rule that the trawl was used on the bottom with the 
blocks.  Hauls on the bottom without blocks on the trawl are only exceptionally 
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noted in the Table, as the pelagic young were almost always, when the trawl 
went on the bottom, covered by bottom-material. 

All hauls with the young-fish trawl traverse the water-layers to the surface 
on heaving in, so that, to determine in what depth under the surface the young 
taken lived, a comparison must be made between the catches at the various depths. 

In tabulating the catches of the pelagie young fishf in the various hauls 
with the young-fish trawl the commonest species are placed first in the 17 vertical 
columns. Species with pelagic eggs are placed before those with demersal eggs. 
The column: Clupea sp., includes young from pelagic eggs (C/. sprattus, Sprat) as 
well as those from demersal eggs (C/. harengus, Herring) 

The less common pelagic young åre placed in the last column along with 
the older fishes and the bottom-stages. By older fishes is meant all those con- 
sidered to be at least one year old; they are marked with to distinguish them 
from the younger fish placed in the same column. The bottom-stages given in 
the Table are distinguished by the addition "bottom-stages'”. 

Tab. 2 summarises the occurrence of the pelagic eggs in 1904. The Table 
is deduced from Tab. 1 and indicates the species found in each region in each 
month of the year. h 

Tab. 3 A and B summarise in a similar manner the occurrence of the 
pelagic young in 1903 and 1904. The number of young taken is noted for each 
single species for every month and for each region. The Table likewise gives 
information concerning the period occupied each month in investigating the pelagie 
young in each of the regions, as it shows the number of hauls made with the 
young-fish trawl. and the total duration of these hauls. Tab. 3 B is constructed 
from Tab. 1, and Tab. 3 A from a corresponding (not printed) Table for 1903. 

The international investigations of the sea began in 1903. So far as Den- 
mark is concerned, there were placed in the hands of "Kommissionen for Hav- 
undersøgelser”, and a steamer, the ”Thor”, was placed at the disposal of the 
investigations. During the summer this steamer has been engaged at Iceland. 
During the spring and autumn it has worked in the Kattegat, Skager Rak and 
North Sea. On these cruises Dr. Å. C. Johansen has collected pelagic material, 
which he has kindly worked out for the present report. The stations of the "Thor” 
are placed alongside those of the "Sallingsund” in the Tables. The investigations 
were carried out on the same principles and with the same apparatus: pelagic 
tow-net and Petersen's young-fish trawl, as from the "Sallingsund”. 

Neighbouring countries have also taken part in the international investiga- 
tiong; and from the German side a report is already to hand: "Ejer und Jugend- 
formen der Ostseefische, I. Bericht von E. Ehrenbaum und S. Strodtmann, 1904”, 
in which are described the investigations carried out in 1903 on the pelagic eggs 
and young of fishes in the western and true Baltic. These regions are included in 
what we have described as the Danish waters, so that a more complete picture of 
the pelagic life in Danish waters is obtained if we compare the German results 
with ours. 


=£ The terms "young” or "young fish” used in this work refer only to the specimens 
of the first year's or 0 group. 


An investigation of young fishes must also embrace the bhottom-stages.. We 
have therefore not restricted our investigations with the young-fish trawl to the 
intermediate layers, but have also made numerous hauls on the bottom with this 
trawl, both on the bare ground in deep water and on the Zostera and algæ-covered 
grounds near the coast. The "young-fish trawl on blocks” has often been used 
on such ground for the capture of the young of the cod, especially where the 
bottom was stoney. AÅ table giving the results of these investigations, though not 
printed, has served as the basis for the summaries employed in the special portion 
of tbis work to show the occurrence of the bottom-stages of the cod (Tab. A, p. 24) 
and also of those of the plaice (Tab. G. p. 40). 


General Part. 


Hydrography. 


During our work at sea on the investigations of the pelagic eggs and young 
of fishes, we have taken data regarding the Aydrography of the place at each station. 
Our special aim was to find the boundary between the salt, deeper layer and the less 
salt, surface layer. Under normal conditions we have always been able to detect 
such a boundary in the deeper parts of all the regions, from the true Baltic to the 
Skager Rak, including the latter. The difference hetween the temperature and especially 
the salinity at a little distance below and above the boundary is often very great. 

It was only when we knew the salinity at the surface and bottom and the 
boundary mentioned, that we could determine in what depths we wished to fish 
with the pelagic net and young-fish trawl; and if the hydrographical data at the 
various stations, given in Tab. 1, is compared with the depth of the haul made 
at the same place, it will be seen, that we have used our knowledge of the hydro- 
graphical conditions for the fisheries work. I may mention one exemple: 

D, 27—5—04. S.0. f. Sprogø, 20 fm. (Tab. 1, Great Belt). 


0 fm. — 10.,”C. — 12, 1, salinity 
LOE REESE SNE 3 
ER HU Byg TE ogs , 
DUE Er RER rs » 


We first of all determined the temperature and salinity at the surface and 
bottom and then at a depth of 10 fathoms. These three determinations showed 
us, that we were still in the surface water at 10 fathoms. We therefore sank the 
water-sampler down to 15 fathoms and reached, as can be seen, the salt bottom 
water. The upper boundary of this must therefore have been at a depth between 
10 to 15 fathoms. 

We reckoned now that the pelagic eggs would be floating on the surface 
of the bottom water. This was of sufficient salinity to support them, whereas the 
great majority would sink down through the surface water, which even at 10 
fathoms down, that is, near the boundary to the bottom water, was only 15.3 /%. 


In order to obtain some pelagic eggs for investigation we fished with the pelagic 
net at a depth of 15 fathoms. The result was 70 eggs in 5 minutes. 

Ås regards the young fish, we wished to determine what was to the found 
in the surface water as well as in the bottom. We therefore made two hauls with 
the young-fish trawl, the buoy attached, and for the first haul let the line of the 
buoy have a length of 10 fathoms; we thus made sure that the trawl went no 
deeper than this. The result was 12 young in 30 minutes. We now gave the buoy 
more line, so that the trawl according to our calculation might fish at a depth of 
ca. 16 fathoms. The result showed, that we had now reached down to where the 
young fish were, as we obtained ca. 260 specimens in one haul of 10 minutes. 
The difference is striking, the first haul as mentioned only giving 12 in 30 minutes. 

At most of our stations we were satisfied with fewer determinations of 
salinity, as we could judge beforehand, from the position of the station, at what 
depth approximately we should meet with the boundary between the surface and 
bottom water, a confirmation of our supposition was therefore sufficient. If things 
turned out differently from what we expected, we put the water-sampler down to 
a different depth. 

As may be judged from the foregoing, our hydrographic observations are 
to be considered essentially as a means of assisting our investigations, as we used 
these to obtain some notion of at what depths the pelagic fish eggs and young 
were to be found. 

There has been no reason for the Biological Station to undertake exten- 
sive investigations into the conditions of temperature and salinity in Danish waters, 
as such investigations have been carried on for a number of years through the 
instrumentality of the Danish Meteorological Institute, in cooperation since 1902 with 
the ”"Hydrografisk Laboratorium”.=) These observations are taken daily, partly from 
places at the coast, partly from some of the /zghitships stationed in Danish waters. 
Determinations of temperature and salinity both on the surface and at different 
depths to the bottom are taken at the ligthships, and although these do not lie 
at the deepest spots, yet the results obtained give a good insight into the hydro- 
graphical conditions of the different regions. The direction and rate of the surface- 
current, the direction and force of the wind and other meteorological conditions are 
also noted at the lightships. All the observations mentioned are published by the 
Danish Meteorological Institute in the "Nautisk-meteorologisk Aarbog”. From the 
summary tables in that work the hydrographical conditions at the various places 
of observation can be followed from day to day throughout the year; the main 
features of the hydrographical conditions in Danish waters can therefore be 
ascertained from them. 

i AÅ comparison of the observations from the lightships shows that the upper 
water-layers are everywhere of less salinity than the deeper. The salinity does 
not increase uniformly from the surface to the bottom, however, as a layer can 
always be detected at a greater or less distance from the surface, im which the 


= Quarterly hydrographical observations are also conducted in Danish waters as part 
of the international investigations. Ås these give no information regarding the frequent hydro- 
graphic changes, I have paid no attention to them in this work, but have only used the daily 
returns from the lightships. 
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salinity suddenly increases. This layer thus forms a boundary between the salt 
bottom-water and the less salt surface-water. 

The information the tables give concerning the direction and rate of flow 
of the surface-current shows that the main tendeney is from the true Baltic towards 
the North Sea. The movement of the deeper water-layers has not been investigated 
from the lightships, but it is obvious, that the salt water at the bottom must have 
its origin in the North Sea, and if not renewed fairly frequently, the boundary 
between the surface and hbottom-water would quickly disappear; as a maiter of 
fact the boundary usually remains very clear, as can be seen from the tables. 

There is therefore no doubt concerning the truth of the following main 
rule, known for a long period, for the movement in Danish waters: the water of 
low salimity from the true Baltic tends outwards to the North Sea along the surface, 
wlulst a current of salt water is going in the opposite direction from the North Sea 
im towards the true Baltic along the bottom. 

The surface-water in the true Baltic usually has a salmity of less than 
1 %,, in the North Sea of 3 ?/, and more, and all transitional stages are found 
at intermediate places. This condition may be explained by the surface-current as 
it passes towards the North Sea taking up water from the under-current. 

It will be readily understood, that the hydrographical conditions in Danish 
waters have a great influence on the distribution of pelagic organisms. I have 
only described the main features of these conditions however, preferring to show 
the deviations from the rule in their influence on the distribution and fate of the 
pelagic eggs and young of fishes. 


Pelagic fish eggs. 


The pelagie fish eggs are not evenly distributed in the Danish waters nor 
equally frequent at all times of the year. The Director of the Biological Station has 
often remarked on this in his papers, amongst which special mention may be 
made of "De danske Farvandes Plankton, I” (Tab. VI—XII and p. 246—255) and 
"Biol. Stat. Beretn. VII” (p. 15—18). 

In "De danske Farvandes Plankton, I” the Director discusses the p/ankton 
investigations of 1898—1901. These investigations, as mentioned previously, were 
undertaken at several places in Danish waters, especially from lightships. Vertical 
hauls with the pelagic net were made twice monthly and this work was continued 
for two years (April 13899—April 1901). On Tables VI—XII of the work mentioned 
the Director gives the number and as far as possible the species of the eggs and 
young fishes taken in each single gathering. 

Å comparison of these Tables shows, that very few pelagie fish eggs were 
taken in the Skager Rak and North Sea in January and February, that the numbers 
increased from January to June—July, a few were stilll found in August, but none 
at all in the following months until December when a single egg was taken in the 
Skager Rak. 2 

In the Kattegat pelagic eggs were taken in every month of the year. The numbers 
rose quickly in the first three months, much more quickly than im the North Sea and 
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Skager Rak; but from March to July they remained about the same level, in August 
they decreased and were quite inconsiderable im September to December. 

The Great Belt resembled the Kattegat mostly im regard to the occurrence of 
the eggs, but the conditions were not so uniform. 

In the Baltic only the surface layers were fished during the investigations 
1898—1901 and eggs were found in but isolated cases. 

Vertical hauls with the pelagic net from the bottom to the surface give 
good information concerning he density of the eggs at the place imvestigated, but 
show nothing as to the depths at which the eggs are floating. This problem must 
be solved in a different way. On pp. 250—254 of "De danske Farvandes Plank- 
ton, II" the Director has discussed the point in great detail. 

In the "Biol. Stat. Beretn. XIT' p. 15—18, the Director again refers to the . 
question and remarks, that a boundary-line can be indicated at all times between 
the parts of the Danish waters where eggs are found on the surface and the parts 
where they first occur in deeper layers. This boundary was determined in March— 
April 1902 (1. c. p. 17—18) by a series of surface-hauls with the pelagic net, and 
at that time cut off the true Baltic, the eastern part of the Western Baltic as far 
as the south point of Langeland and also the Sound from the other Danish waters. 
East and south of this boundary no fish eggs were taken in the surface hauls 
with the pelagic net. The same line, which limited the occurrence of fish eggs in 
the surface-waters, also distinguished approximately the salinities on the surface 
of above and below 14 9/,. 

The majority of the pelagic fish eggs float however in water-layers of 
somewhat greater salinity, as appears partly from our Table I (p. 72) partly from 
the summary of the occurrence of fish eggs at the surface and bottom of the Great 
Belt in 1899. in "De danske Farvandes Plankton I” p. 253. 

The position of the eggs in the water-masses has great importance for their 
fate, since, as mentioned in the previous chapter, two opposing currents are usually 
passing through the Danish waters, an outgoing surface-current and an ingoing 
bottom-current. Ås soon as the surface-current on its way from the true Baltic to 
the North Sea attains a sufficient salinity to be able to support the pelagic eggs, 
these float upwards into it and are carried away in the .direction of the North 
Sea; but until the surface-current is salt enough to be able to support the eggs, 
these remain in the bottom water and follow its movements. The conditions in 
the latter cases are more complicated and more difficult to observe than when the 
eggs are found in the surface-water. I shall therefore go a little more into detail 
on the occurrence of the pelagic eggs in those parts of the Danish waters where 
they are found in the bottom-water. 

In consequence of Strodtman's remarks on "Der indigene Fischbestand der 
Ostsee” (Ehrenbaum und Strodtmann, 1. ce. p. 121—126), we paid special attention 
in 1904 to the conditions in the Baltic and took frequent observations there (see 
Tab. 7). The hydrographic conditions in the Baltic are somewhat different from 
those we find further north in Danish waters. Ehrenbaum and Strodtmann (l. ec. 
p. 69) give a graphic representation of the conditions as to salinity in the Baltic 
in 1903. From this it appears that fairly salt water is found at the bottom both 
in the true Baltic and in the western part. In the true Baltic the salt water has 
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to be sought for at deeper layers than in the western part, but it holds good for 
both regions, that water of at least 15 %%,, salinity is found at the bottom at 
sufficiently deep places. As mentioned, some fish eggs at any rate can float at a 
salinity of 14 %/,; the conditions are present in both regions therefore for the 
occurrence of pelagic eggs. In the true Baltic we need only expect to find them 
near the bottom; in the Western Baltic, on the other hand, the surface-water is 
often of sufficient salinity to be able to float some of the pelagic eggs. 

Our investigations in 1904 (see Tab. I) have also shown, that pelagic fish 
eggs can also be found at the surface in the true Baltic, but we have always 
found by far the greatest number in the deeper layers, as can be seen from 
Tab. I.  Thus, whilst in the Great Belt, for example, we may distinguish between 
an occurrence in the surface-water and therewith a northgoing tendeney and an 
occurrence in the bottom-water and therewith a southgoing tendeney, in the western 
Baltic the condition is somewhat different. 

The latter region can be divided according to depth into a western and an 
eastern part, separated by a line drawn from the south point of Langeland almost 
in a S.8S.W. direction (see course of the 10 fathom line on the Chart (p. 24). The 
eastern part of the western Baltic forms the connection between the true Baltic and 
Great Belt, and both the outgoing surface-current and the ingoing bottom-current 
flow through it. The western part of the western Baltic lies outside of the main 
line of the current; the surface-water may perhaps be often renewed, but the 
deeper layers lie hidden at the bottom of a deep basin of 10—20 fathoms, which 
comes into communication with the other waters only by means of a narrow 
channel south from Langeland (see course of 10 fathom line on the Chart). This 
basin contains almost stagnant water. It has thus been proved, both by the 
German investigations (Ehrenbaum and Strodtmann, l. cit.) and our own (see Tab. I), 
that in the deep water between Als and Ærø great changes in the salinity occur 
but rarely, and the temperature here rises very slowly in the course of the sum- 
mer, a sign that the water-masses at the bottom of the western part of the western 
Baltic are seldom renewed. As it is mainly in these water-masses that the pelagic 
fish eggs are found, ihe eggs are therefore not carried away during development 
as in the Belts and Kattegat; for this reason they are always taken in relatively 
large numbers in a vertical haul with the pelagic net at the deeper parts of the 
western portion of the western Baltic. 

This region is not the only part of the Danish waters remarkable for 
retaining salt water-masses which are seldom removed. In "De danske Farvandes 
Plankton, I” p. 249 the Diretor points out, that places occur in the Southern 
Kattegat, where cold resting water-masses are found near the bottom, and he con- 
siders that these regions retain the pelagic eggs or at any rate retard their 
removal. Similar localities are found in he north of the Little Belt (between Funen 
and Endelave), in the Sound (the. deep gut north of Hveen) and other places. 
These are always of importance in the Danish inner waters, not only for the 
occurrence of the eggs but also for the development of the eggs and young fish. 

If we consider the conditions in the true Baltic, we find there only a 
further development of the conditions in the western part of the western Baltic. 
In the inner parts of the true Baltic the upper water-layers cannot float the pelagic 
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fish eggs, or if so only quite exceptionally. On the other hand m»umerous pelagic 
fish eggs are found in the salt bottom-layers. This can be seen from the ""Tabelle 
der Finge” (Ehrenbaum und Strodtmann l. cit.). In the shallower parts ot the 
true Baltic Ehrenbaum and Strodtmann took no eggs in the vertical hauls. . Nor 
in the deep gut N. E. of Bornholm, "Bornholmsdybet”. 97 m. (ca. 50 fm.) did they 
take any eggs in the upper layers. It was only at depths of at least 50 m. (in 
May) — 60 m. (in August), in water of at least 11. %/,, salinity”, that they found 
the pelagie fish eggs, but as a sort of compensation in considerable numbers, both 
in May and August. 

On the 9th of June 1904 (see Tab. I, true Baltic) we were to the east of 
Christiansø, almost at tbe same place as the Germans' "Bornholm Tiefe”. We 
found there, as Ehrenbaum and Strodtmann had found in May and August 1903, 
a considerable number of pelagic fish eggs in the deeper salt layers of water. At 
a depth of 20 fathoms we repeatedly found single eggs of sprat, though we deter- 
mined the salinity at this depth to be 6—9.5 ?/,,. At 20 fathoms depth however 
we were certainly very near the boundary of the surface-water; at 30 fathoms we 
found 12.5 9/66: 

It is clear that the fish eggs found in the salt water m the gut N. E. of 
Bornholm are safe from being carried in a westerly direction by the surface- 
current. They may, however, if salt water pushes in from the west into the true 
Baltic, be carried further to the east. The renewal of the water in the bottom- 
layers N. E. of Bornholm must however be exceedingly slight"”, as the temper- 
ature throughout the summer is very low. In "Bornholmsdybet” Ehrenbaum and 
Strodtmann in 1903 found a temperature of 3.16” C. at a depth of 90—95 m. 
(ca. 48—50 fm.) in May, and a temperature of 3..25—3.26% C. at 90—95 m. in 
August. On the 19th of June 1904 (see Tab. I) we ourselves found a temperature 
of 4.39 C. at a depth of 40—53 fathoms. 

Further to the east also, in the true Baltic, fairly salt water is frequently 
found at the bottom, but renewal takes place here and is of great importance, 
new salt water often forcing its way in from the Sound and from the western 
Baltic. South of Møen there is a depression im the bottom of 10—12 fathoms, which 
in its northern part is in connection with the greater depths to the east of Møen 
(see the Chart), but is elsewhere separated from these by a ridge which extends 
northwards from the German coast in the neighhbourhood of Darsserort. This ridge 
is certainly raised but little above the level of the 10 fathoms, but in the true 
Baltic every such deepening of the bottom however small is of importance for the 
distribution of the pelagic organisms, as it retains some of the water which presses 
in from adjacent regions. In the XIlth Report of the Biological Station p. 16, 


=£ In the true Baltic we have often found pelagic fish eggs in waterlayers with a 
salinity of ca. 11—12 7. Im the cases where we have determined these eggs, they have always 
been those of the sprat. 

££ See also: O. Pettersson: "Redegårelse får de svenska Hydrografiska undersåkningarna 
åran 1893—94”, Bihang till K. Svensk Vet. Akad. Hand. Bd. 19 Afd. II. Stockholm 1893. 

2££ When we bring up the water-sampler from the depths of the true Baltic in the 
warm summer-months, it feels like ice to the fingers touching it, and a direct proof is thus 
obtained of the winter-cold which rules down in the deep layers. 
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the Director mentions that im February 1903 we found numerous pelagic eggs 
south of Møen but none in March 1903. Our investigations showed that the 
salinity at the bottom (12 fm.) in February was 17.4 %,,,. in March 10.69/,. In 
March 1903 we also sought for pelagic eggs to the east of Møen, but did not find 
any until. we were out in 22 fathoms depth and here only at less than a fathom's 
depth from the bottom. There can be no doubt that the pelagic eggs, found in 
February 1903 to the south of Møen, had now moved further to the east, if they 
had not succumbed. In April 1903, when we were again to the east of Møen, and 
in May 1903 when the German naturalisis (Ehrenbaum and Strodtmann 1. cit.) 
were making investigations there, the conditions were as in March; there were no 
pelagic fish eggs in less than 21 fathoms depth. 

We may take it as certain, that Ze fish eggs, which are spawned in the 
true Baltic, remain in that sea. How far and to what extent fish eggs are carried 
into the true Baltie from without, is difficult to determine. In the western part of 
the Western Baltic we have often found the eggs confined to the bottom-water; 
for example: 

D. 27—5—03. Staber Huk (Fehmarn) in S. W. to S.; 16 fm. 
Om 53 SO HP sal mnity 
BUbsEBE ME UESS8ESG 
16 »—3, 7 — 21, > > 


Pelagic net on the surface, 5 minutes: no eggs 
> at near dsEme > SR 370 
>» » on pole at bottom >» Fear DO NE 


The ""Nautisk-meteorologisk Aarbog” also shows, that salt water often 
streams from the west part the lightship at Gedser Reef, that is, from the west 
into the true Baltic; the pelagic eggs must therefore accompany it. 

Pelagic fish eggs must now and then he carried into the true Baltic 
through the Sound also, as very salt water, according to the ""Nautisk-meteorologisk 
Aarbog”, often passes down from the north past the light-ship at Drogden, which 
is anchored almost at the boundary between the waters mentioned. 

From this it appears, that pelagic fish eggs are frequent in all the Danish 
waters. In the North Sea, at least some of the eggs float in the upper layers, in the 
true Baltic they are only found near the bottom, and in the intermediate waters there 
are all transitional stages between these extremes. The eggs are carried from the Damish 
waters, according as they float in the surface or bottom-waters, sometimes in the direc- 
tion of the North Sea, sometimes im the direction of the true Baltic. When the eggs 
are confined to the bottom-water, they are often retained where the bottom forms basins 
or depressions; especially is this the case im the western part of the western Baltic. 

The determination of the species of the pelagic fish eggs has not been made 
very completely during the investigations we have hitherto carried out. But few 
were made in 1903 and only when the Director was on board; nor in 1904 was 
much time used in the determination of the pelagic eggs. Nevertheless, in the 
latter year, the eggs of the rockling (Onos sp.), plaice (Pleuronectes platessa), flounder- 
dab (Pleuronectes flesus-limanda), sole (Solea sp.), dragonet (Callionymus sp.), sprat 
(Clupea sprattus) have hardly ever escaped our attention, nor also those of the 
long-rough dab (Drepanopsetta platessoides), except perhaps on the March cruise in 
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the western and true Baltic, when only a few determinations were made during 
the absence of the Director. Eggs of the cod (Gadus callarias) have always been 
determined, when they had the embryo in any way developed. 

On account of the incompleteness with which the eggs were determined, 
I shall restrict myself to some few remarks on the composition of the stock of 
pelagic eggs in Danish waters and refer for the rest to Tab. 1 and the summary 
from this: Tab. 2. 

During the first months of the year the eggs which occur are almost 
exclusively without oil-globules. In January 1904 we have only found eggs of 
plaice, m March also those of cod, long-rough dab and flounder-dab, all without oil- 
globules, and in addition single small eggs with one or several brownish oil- 
globules, which we have determined as those of the rockling”.  Long-rough dab 
eggs were only found in March, plaice and cod eggs right to April and May, 
rockling eggs still in June, and flounder-dab eggs in all months from March to 
August. 

In the summer, from May and June on, most of the species of pelagie 
eggs have one or more oil-globules. We have only determined a few species with 
oil-globules, namely: sole, dragonet and in single cases mackerel, whilst with regard 
to the presence of the eggs of the rhomboids, gurnards and others we have been 
content with suppositions, but I have paid no attention to these in working out 
the tables. Of the eggs without oil-globules oceurring in the summer months, in 
addition to the flounder-dab, we have only determined those of the sprat. These 
are however very common; in 1904 they were found in the months April—August. 


Pelagic young from species with pelagic eggs. 


The young fish which are hatched from pelagic eggs are not restricted in 
the same degree as the eggs to water-layers of a certain salinity; yet, during the 
first period of development especially, they will remain in the water-layers where 
they are hatched. The influence of currents on the pelagic eggs is thus continued 
on the pelagic young; and these are carried from the intermediate regions either 
outwards towards the North Sea or inwards towards the true Baltic. It is only 
where the salt water on account of the configuration of the bottom is somewhat 
stationary, that the pelagic young like the pelagic eggs are saved from being carried 
away. In the intermediate parts of the Danish waters therefore, we find but few 
places, chiefly in the western part of the wester Baltic, where a large number of 
the pelagic young of species with pelagic eggs are to be met with. In searching 
for the great mass of these young we must follow the currents which carry away 
the eggs, thus, both the surface-current out towards the North Sea and the bottom- 
current in towards the true Baltic. We have for example actually found these 
young in the Skager Rak in great numbers (see Tab. 1), but neither in 1904 nor 
in earlier years have we found the pelagic young of pelagic eggs in the true 


+ Some of the eggs we have determined as rockling belong perhaps in reality to the 
Forkbeard (Raniceps raninus), the adult of which is occasionally taken in Danish waters, e.g. in 
the Little Belt. 
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Baltic, except for quite isolated, single specimens". We have however only invest- 
igated the conditions at and in the neigbourhood of Bornholm. 

If we compare the numbers taken each month of the young from pelagic 
and those from demersal eggs, as shown by the summaries (Tab. 3), we see that in 
spring it is almost exclusively the young from demersal eggs which are found; for 
example, in 1904 apart from Clupea-young, over 1500 young from demersal eggs 
were taken in February and March, but only 10 young from pelagic eggs. These 
latter belonged to the cod (Gadus callarias), rockling (Onos sp.) and place (Pleuro- 
mectes platessa). 

In April, May and June there was a considerable number of pelagie young 
from species with pelagic eggs. The Skager Rak and the Western Baltic especially 
show large numbers (see Tab. 3 B). In April and May they belonged to the species: 
cod, rockling, /ong-rough dab (Drepanopsetta platessoides), plaice, flounder (Pleuro- 
nectes flesus) and dab (Pleuronectes limanda); in the Skager Rak also, the haddoch 
(Gadus aeglefinus), wluting (Gadus merlangus) and Norway pout (Gadus esmarkti). 
In June the young found were almost the same as in April and May; but pelagic 
young of whiting were also taken in the Kattegat and Great Belt and pelagic 
young of the Norway pout in the Kattegat. The rhomboids: turbot (Bothus maxi- 
mus), brill (Bothus rhombus) began to appear but only in single specimens. Cod, 
long-rough dab, plaice and flounder end their pelagic life in June, whilst the 
pelagic young of the dab are more common then than those of any other species. 

In July we found a larger number of species of pelagic young of pelagie 
eggs species than in any other month. The new-comers were the scaldfish (Arno- 
glossus laterna), Norway topknot and Miller's topknot (Zeugopterus norvegicus and 
punctatus), sole (Solea sp.), mackerel (Scomber scomber), wrasses (Labrus sp.) and 
dragonet (Callionymus sp.). The young were found almost exclusively in the southern 
Kattegat (see Tab. 1, Kattegat). 

In the following two months, August and September, there are extremely 
few pelagic young of species having pelagic eggs. These belong almost exclusively 
to the rockling and dab in the waters within the Skaw. In the North Sea A. C. 
Johansen found isolated specimens of the pelagic young of gurnards (Trigla sp.) 
and weever (Trachinus draco) as well as some pelagic young of the rockling and 
scaldfish in September. 

In October 1904 A. C. Johansen found 4 pelagic young of the Great 
Silver Smelt (Argentina silus) in the Skager Rak and 1 pelagic young of the 
gurnard. These 5 specimens were the only young from pelagie eggs taken in 
October, though a great deal of fishing was carried on with the young-fish trawl 
im this month, especially in the Skager Rak and Kattegat. In October therefore 
almost all the young from pelagic eggs have given up the pelagic habit. 

The young of the sprat (Clupea sprattus) has not been separated from 
those of the herring (Clupea harengus). 


£ In the deeper parts of the true Baltic numerous eggs of cod and plaice have often 
been found. We have not up to tha present found pelagic cod young in the true Baltic, and the 
pelagic young of the plaice occur only exceptionally there and only in the western part near 
Møen. Cod and plaice thus do not develop in the true Baltic, which is probably connected with 
the extremely low temperature ruling in the deeper, egg-carrying water-layers. 
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The occurrence of the pelagic young of various species having peiagic 
eggs will be described in more detail in the special part, but only for those species, 
whose development and distribution in the various stages we have learnt to know 
best during our investigations, namely: cod, whiting, plaice, flounder, dab aud 
long-rough dab, as also the two gadoids: haddock and Norway pout, the distribu- 
tion of which in the pelagic stages is specially interesting, 


Pelagic young from species with demersal eggs. 


The fish young hitherto mentioned are all hatched from pelagic eggs; but 
a large number of young occur in Danish waters, which come from species with 
egøs fixed to the bottom or to its plant-vegetation (the eggs are therefore called 
demersa)). 

The conditions of distribution for these young are much less complicated 
than for those which come from pelagic eggs, because the fixed eggs do not come 
under the influence of currents; and it is only when the young are hatched that 
they go with the stream. The young of fish with demersal eggs are therefore most 
frequent in the neighbourhood of the coast, and appear in much greater numbers 
in the smaller waters than in the Skager Rak and North Sea. This is seen in 
our catches for 1904 for example. The summary of these (Tab. 3 B) shows, in 
the column for the young of species with demersal eggs, that the greatest numbers 
are always found in the inner waters, including the Kattegat, whilst the North Sea 
and Skager Rak are represented by small catches. 

Amongst the young of fishes with demersal eggs are some species, which 
appear pelagically in winter and spring, whilst other species pass though their 
pelagic stages in the warm period of the year. The great majority of the species 
belong to the latter class, but richness in numbers is not in proportion to the 
numbers of species, as many of the young hatched from demersal eggs in the 
course of the summer pass the whole of their early life near the bottom amongst 
the plant-vegetation, often in shallow-water. It is only exceptionally that they are 
met with free in the water and are taken in the hauls in intermediate layers, and 
it is only such cases that are brought into the lists amongst the pelagic young. 

The earliest pelagie young of fishes with demersal eggs may be divided 
into two main groups: the cottoids and the "elongated larvæ”. The cottoids are 
represented by the common sea-scorpion (Cottus scorpius) and the pogge (Agonus 
cataphractus).. Both these species are very common in the first months of the 
year; they will be mentioned more particularly in the description of the species. 
Amongst the ""elongated larvæ”, the herring and sprat (Clupea sp.), Lumpenus 
(Lumpenus lampetriformis), gunnel (Centronotus gunellus) and sand-eels (Ammodytes 
sp.) are the most frequent. Å key to the determination of these is given by the 
Director in "De danske Farvandes Plankton” I, p. 246—247. Amongst the elongated 
larvæ must also be reckoned the pelagic young of the crested blenny (Carelophus 
ascanii) and cat-fish (Anarrhichas lupus), which belong to the rarer visitors in 
Danish waters. Like the cottoids the "elongated larvæ” are most abundant in the 
first months of the year. They decrease in number in April—May and quite 
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disappear in June. This rule does not hold however for the clupeoid young nor 
altogether for the sand-eels. Pelagic young of Clupea appear both in spring and 
in autumn with a break in the summer months. The larvæ of the two last-named, 
Clupea and Ammodytes, have not been determined as to the species in our collec- 
tions. Under Clupea sp. are included the young of Clupea harengus (herring) and 
Clupea sprattus (sprat); and Ammodytes sp. includes at least two species, Ammodytes 
lanceolatus and Ammodytes lancea. On account of this, I shall not go very deeply 
into a description of the occurrence of the Clupea and Ammodytes young, but 
postpone this until determinations of the species are to hand. The other "elongated 
larvæ” however will be mentioned more particularly in the description of 
the species. 

The long-spined sea-scorpion (Cottus bubalis), lWiparids (Liparis sp.) and 
lumpsucker (Cyclopterus lumpus) appear somewhat later than the above-mentioned. 
Of these the young of Cottus bubalis will be described later with those of Cottus 
scorpius.. The young of Liparis are undetermined. They are found in the months 
of February—July and in all the Danigh waters. The material certainly contains 
several species, at all events Liparis liparis and Liparis montagm. I shall there- 
fore postpone the description of our catches of the Liparis young, until these have 
been determined. ? 

The young of the lumpsucker are only exceptionally met with pelagically, 
as the early stages are usually passed amongst the plant-vegetation in shallow 
water. Even when we have taken the young of the lumpsucker in intermediate 
hauls, we have often been in doubt as to how far they really were pelagic or 
were fixed by their suckers to the floatimg pieces of weed or other objects, along 
with which they werc as a rule taken. This has sometimes been actually observed 
but as we have in other cases taken the young lumpsuckers in intermediate hauls 
without the net containing anything to which the young could hold, they must be 
able to live the pelagically.”” In the case of the lumpsucker therefore there is 


=£ After this Report had been completed, I have succeeded in separating our material of 
Liparis young into two forms, one of which can certainly be referred to Liparis montagui, whilst 
the other probably belongs to Liparis liparis, though Liparis barbatus is not excluded. 

I have drawn together the results of my determinations into the following little table: 
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It will be seen that the young of Liparis liparis(?) appear earlier than those of Liparis 
montagwi, as we have taken the young of Liparis liparis(?) in the months March—June, of 
Liparis montagui in May—July. We have not taken the young of Liparis montagwi in the western 
or true Baltic. 

£& Not only the young hut also older specimens of the lumpsucker can live pelagically. 
We have sometimes taken these in intermediate hauls with the young-fish trawl, and one time, 
10—8—04, in an experimental haul with a herring trawl in the Great Belt we took a lumpsucker 
of ca. 20 ctm.; the herring trawl was fishing in intermediate depths. 
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no distinetion between a pelagic and a bottom-stage, and to follow the occurrence 
of the young in the various stages of development we must combine pelagic 
investigations with investigations of the young amongst the plant-vegetation on 
the coasts. We have often undertaken the latter kind of investigation, hut it is 
only when they contributed to solve the question of the distribution of the cod in 
the bottom-stages that they are mentioned in this Report. For this reason I must 
postpone further description of the young of the lumpsucker. 

The greater number of specimens of the young from demersal eggs which 
appear in the summer time consists of gobies (Familv: Gobiidæ). We have not 
usually distinguished between the young of the various species of Gobius in our 
collections, nor have we always separated the young of Aphya pellucida and Ory- 
stallogobius nilssonii from the young of Gobius. Consequently the material shows 
but little regarding the occurrence of these young. . Further, the young of the 
gobies like those of the lumpsucker often pass the whole of their development 
near the bottom amongst the plant-vegetation. I have not wished therefore to 
use our catches of the young of Gobius for any description of the early life of 
these species. For a similar reason I have 1efrained from mentioning the other 
young forms from demersal eggs occurring in summer, namely: of the sticklebacks 
(Gasterosteus aculeatus and pungitius), fifteenspined stickleback (Spinachia vulgaris), 
garfish (Belone acus), and pipe-fish (Syngnathus sp. and Nerophis sp.). They are 
not dealt with in the descriptions of the species, as they often pass the whole of 
their early life amongst the plant-vegetation. 


The bottom-stages of young fishes. 


During the development of the young fish great changes take place in 
their anatomical structure and pigmentation. It is thus said that the larvæ 
undergo metamorphosis, and by completely metamorphosed”£ young fish is meant the 
young which resemble the adult fish in regard to body-form, development and 
number of rays in fins, etc. The metamorphosis begins in the pelagic stage, but 
is usually continued after the close of this period. In the present Report, in 
which I deal specially with the conditions of distribution of the young, I have 
not paid so much attention to the degree of metamorphosis as to the mode of 
life of the young, whether in intermediate layers of water or at the bottom. 

The majority of young fish after a longer or shorter pelagic existence 
approach the bottom, on which or near to which they pass the rest of. their life, 
but in the transition to the bottom-stage a separation occurs between the young 
of the different species which have hitherto lived together in intermediate water- 
layers under essentially the same outer conditions. Some species seek the bottom 
in shallow water, others in deep, some prefer ground covered with vegetation 
others the uncovered ground. 


= In talking of metamorphosed young of flat-fish in the special part, I mean the stages 
of these fish with the transformation of the eye so far advanced that both eyes are on the same 
side of the head. The term "transition stages” I use for the stages of development which inter- 
vene between the symmetrical and the metamorphosed stages. 
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The search for the bottom-stages has been carried out partly from the 
»Sallingsund«, partly from a small boat, and partly by wading. From the »Sal- 
lingsund« we have used the young-fish trawl on the bottom, sometimes on blocks, 
especially on the plant-vegetation. We have investigated sometimes the deepest 
places in each of the various regions sometimes the shallower waters right in to 
ca. 1!/, fathoms. 

I shall here restrict myself to our investigations, as A. C. Johansen will 
discuss his own catches of the bottom-stages taken during the cruises with 
the »Thor«. 


Bottom-stages of species with pelagic eggs. 


In deep water we have taken the bottom-stages of the cod, whiting, dab 
and long-rough-dab. The bottom-stages of the cod and whiting have usually how- 
ever been taken in shallower water amongst the plant-vegetation.% 

The bottom-stages of the plaice and flounder have only been taken during 
our use of the young-fish trawl from the »Sallingsund«, when we fished on clean 
sandy bottom near the coast (see however p. 42). Usually however tho clean, 
sandy flats in the waters within the Skaw do not extend out into depths, where 
the »Sallingsund« can come; and we have therefore been obliged to investigate 
the sand at the coasts from a small boat or by wading. These, the socalled 
coast-investigations were carried out by means of shove-nets of various fineness as 
well as small-meshed seines. In addition to plaice and flounder we also caught 
there the bottom-stages of the sole, turbot and brill. 

When I mention further that we sometimes found the hbottom-stages of 
labroids (Labrus sp.) on algæ-covered ground, the list of the species with pelagic 
eggs whose young in the bottom-stages were found in Danish waters within the 
Skaw is ended. Even the species named are usually found in greater number 
in the bottom-stage in the waters beyond the Skaw than inside this. The reason 
for this, as already mentioned, is that the currents affect the pelagic eggs and 
young and carry away the majority from the waters within the Skaw before the 
bottom-stage is reached. 


Bottom-stages of species with demersal eggs. 


Like the young of species with pelagic eggs, the young of species with 
demersal eggs seek different kinds of localities in the transition to the bottom-stage. 
The greatest number of species are found amongst the plant-vegetation at the 
coasts.. We have found there the young of the /lree- and mine-spined stickleback 
(Gasterosteus aculeatus and pungitius), fifteenspined stickleback (Spinachia vulgaris), 
viviparous blenny (Zoarces viviparus), some species of gobies (Gobius sp.), lumpsucker 
(Cyclopterus lumpus), garfish (Belone acus), as also of species of pipe-fish (Syngnathus 
sp. and Nerophis sp.). The species of young mentioned have however no well- 
marked pelagic stage, but are in more or less degree bound to the plant-vegetation 


£ On such a locality we once took a pollack (Gadus pollachius), which perhaps belonged 
to the 0-group. 

D. 2—11—03. Off Staureshoved (Great Belt), ca. 4 fm. Zostera, stones. Dan. trawl: 
1 Gadus pollachaus, 14 Ctm. 
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during the whole of their early development (see section on "'Pelagie young of 
species with demersal eggs”). They are therefore hut little exposed to the danger 
of being carried away by currents and are extremely common everywhere in 
Danish waters wherever the conditions are favourable to their occurrence. 

The case is quite different for the young of those species with demersal 
eggs which have a true pelagic stage. In this stage they come under the influence 
of the currents, and the result is that their bottom-stages are seldom found in the 
waters within the Skaw. We have thus only occasionally found the bottom-stages of 
the common and long-spined sea-scorpions (Cottus scorpius and bubalis), pogge (Agonus 
cataphractus), gunnel (Centronotus gunellus), liparids (Liparis sp.) and sand-eels (Am- 
modytes sp.), the last on sandy and shallow water, the others on algæ-covered, often 
stony bottom near the coasts. 

The metamorphosed young of Clupea are often met with in extremely 
great numbers on the North Sea coasts of Jutland, in the northern Kattegat and 
in the Lim Fjord. In our inner waters they are but few in numbers. 

The bottom-stages of Lumpenus (Lumpenus lampetriformis) keep to soft 
bottom in deep water (ca. 20 fathoms or more). We have found them in very 
great numbers in the western part of the Western Baltic, from which the currents 
do not carry away the pelagie young (see p. 63), and where the bottom-stages have 
specially good conditions for their occurrence. Elsewhere we have taken the bottom- 
stages of Lumpenus in numbers in the true Baltic and in single specimens at 
deeper places in tbe Kattegat. 

With regard to the young of the gobies I can give but little information 
owing to the defective determination of the species. It appears as if the young 
and adults of Aphya pellucida and Crystallogobius nilssonu can live pelagically, as 
we obtain both in intermediate hauls. 


It way be given as a rule, that the bottom-stages are few in numbers in 
Danish waters within the Skaw. (This will be shown in more detail in the special 
part.) If we have therefore a relatively rich stock of fish in our inner waters, 
even of the species the bottom-stages of which are wanting or occur there seldom, 
this is due to the fact that these, as soon as the bottom-stage is reached, begin 
to wander into the waters from which the currents have carried them during 
development. 


Concluding Remarks. 


The features of the distribution of the pelagic eggs and young fishes in 
Danish waters will be most easily understood if we compare them with the distri- 
bution in more open waters, where the hydrographical conditions are not so com- 
plicated. Before describing the occurrence of the eggs and larvæ of the separate 
species, I shall therefore refer to the extremely clear picture which Johs. Sehmidt 
has given of the distribution of the pelagie eggs and young of fishes on the coasts 
of Iceland; see ""Fiskeriundersøgelser ved Island og Færøerne i Sommeren 1903”. 
(Skrifter udg. af Komm. for Havunders. Nr. 1, 1904.) 
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On p. 42 Johs. Schmidt states: "the line from Ingolfshåfåi, which gives a 
good picture of the momentary condition in the ocean south of Iceland, shows 
tbat on open oceanic coasts such as that at South Iceland belts or zones out from 
the land can be distinguished, which differ as to their contents of. floating eggs 
and young fish. These belts are there as follows: 

I. Nearest to land (in the surface of the shallow water) appear quantities 
of pelagic eggs and the tiny young of species which have demersal eggs (herring, Mal- 
lotus, sand-eels etc.). 

II. Further from the land (over somewhat greater depths) are found no 
pelagic eggs, but the tiny young of species which have pelagie eggs (gadoids and 
flat-fishes) as well as the larger young from demersal eggs; these last disappear 
gradually as we go further out giving place to the older young from pelagic eggs. 

IL. Furthest from land, even out over the greatest depths, are found the 
young of the Norway haddock (Sebastes) . . .” 

I shall endeavour to use this belt-grouping of Johs. Schmidt for our home- 
waters. The belt last mentioned I leave out of regard, as it falls outside the area 
im which we have the opportunity to make investigations. Belts I and II remain. 
At Iceland these belts are caused by the coastal water tending offshore and carrying 
with it the pelagic eggs and young, which are thus during development removed 
further and further from the coast. The conditions are more complicated in the 
Danish waters. As the water-layers bearing the eggs and young fish approach 
the bottom in the direction from the North Sea in towards the true Baltic, the 
distribution of the pelagic eggs and young is effected not only by the outgoing 
surface-current but also by the bottom-current moving in the opposite direction. 
In the intermediate parts of the Danish waters we thus have a region from which 
the pelagic eggs and young are carried either in the one or the other direction. 
This region, which embraces the Great Belt and the Sound with their extensions 
towards the north and south, corresponds approximately to Belt I; it contains 
numerous pelagic fish eggs and the pelagic young from demersal eggs, but only 
a few of the tiny young from the pelagic eggs. 

If we follow the surface-current out through the Kattegat, we find condi- 
tions in the Skager Rak which approximate nearest to those of Schmidt's Belt II. 
There are pelagic eggs in the Skager Rak certainly; but they are not, especially 
in the first months of the year, so numerous there as im the Kattegat and Great 
Belt (see p. 10) and the stock of pelagic young in the Skager Rak is composed 
essentially of the young from pelagic eggs. 

if we now turn to the under-current, we see that it must sooner or later, 
in its deep course through Danish waters, come to include the water-layers bearing 
the eggs and young. We must therefore expect, that by following the under- 
current we shall come to regions which belong to Schmidt's Belt II. We meet 
such regions in fact at places, where the current ceases to flow on account of 
unevenness in the bottom, as in the western part of the western Baltic. Here 
however we have not only Belt Il represented but also Belt I, as we find pelagic 
eggs im quantities and also numerous pelagic young from both demersal and 
pelagic eggs. 

If we follow the under-current into the true Baltic and seek there for a 
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region, which might be referred to Belt II, we are disappointed. Pelagic eggs are 
found in quantities in the deeper parts of the true Baltic but the corresponding 
pelagic young are absent. 

The Danish waters within the Skaw are therefore most like Belt 1, outside 
the Skaw most like Belt II." 

My endeavour to use Schmidt's system of belts for Danish waters has 
clearly shown, that the pelagic conditions here are very complicated. And yet I 
have restricted myself to the main outlines without regard for the many variations, 
which are chiefly caused by the periodie and occasional changes in the hydro- 
graphic conditions. I shall mention and show evidence of the existence of these 
variations in the special part of this Report. 


Special Part. 


1. Species with pelagic eggs. 
Cod, Gadus callarias. 
Investigations in 1904. 


Table A gives a summary of our catches of cod eggs and young in 1904. 
The table is in three parts: the first contains the eggs, the second the pelagic 
young and the third the bottom-stages. The catches in each region are given for 
each month, but only the months in which either eggs or young were taken are 
noted. Ås regards the eggs, it is only noted if they were found (+) or sought 
for but not found (—), also for the young what number was taken and how many 
minutes the hauls lasted. For the capture of the pelagic young the young-fish 
trawl was used in intermediate waters, for the bottom-stages the same apparatus 
on the bottom. The first and second parts of the Table are direct copies of 
Tab. 2 and Tab. 3 B (see p. 83, 84). In the third part the number of young captured 
and the time the young-fish trawl was at the bottom during the investigations are 
taken from an unprinted table (bottom-stages in the Danish waters in 1904). 

As can be seen from Tab. A we have in 1904 found the cod eggs in 
March, April and May; in March however only in the northern waters. It is not 
excluded however that there may have been cod eggs also in the southern waters 
in March, as but few determinations of eggs were made during our cruise in the 
western and true Baltic in March. 


£ With regard also to the distribution of the hbottom-stages we can distinguish between 
the waters within the Skaw, where such young are scarce, and the waters outside the Skaw, 
where they are common. I shall not dwell upon this matter here, however, as the catches of 
the bottom-stages by the »Thor« are to be described elsewhere. 
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Tab. A. Eggs and young of cod, 1904. 
SS 
1. Cod eggs. Pelagic net DB SLTEN S 7/02 k 1.9 +|2.8| 0.8 
(+ =eggs found, =— = sought for! = SE z 2 oe 8258 BalS ad SE 
but not found). ø |2 SS SAV SAEER GEN ÅEN ES 
BUER Sa LE HT REDE AE SOLD — | + | + H 
FEM 05 mt SENE Pe SEE > FASER ST ELE - 1 + | + + + 
May USSR ET SE SAR + + + 
2. Pelagic young of cod. Youngfish | 
trawl in intermediate waters. 
FLE Number of minutes .. | 55 1110| 60 | — 
DUNN > TE ol] | AR | 0) 
MeD Number of minutes. | — 12701715) — 1" — 1 42 | — | 90 185 
i > young... [— 101711 )1—)1—11 |—) 1 0 
ASA Number of minutes ..| — | 35 1190! 70 50 
l > FORDS IEER | 127 139 7 2 
Eng Number of minutes .. 170 BD EZON ELTON 
rAy n young...…. 6 60 | 12 | 131! — 
Tine Number of minutes .. | — | 60 1245! — | 30 |115|1601)130| 120 
» Fong su 25 | 4 0 |17|45|] 0 
3. Bottom-stages of cod. Young-fish 
trawl on the bottom. 
Tine Number of minutes ..| — | 15 | 40 | — | — | 40 | 30 | 85 | 35 
> VAD 1 FARER] ETS fe 1 JR) FT ES SEE ar DE RE DE ERR TE] 
JOG Number of minutes .. | — | — 1280! 70 | — | 45 | — | — |! — 
i » young... |—|—| 810 )|—)| 0 | — | — | — 
Aasnst Number of minutes .. 20 | 15)! 76 | —- 
Er e > young ..… 0 | 22 | 53 | — 
Septbr Number of minutes ..| — | — | — | — | 15 | 59 | — | 20 | 60 
SEAL ” young... ..— | —|— 1 —|0|0)'!—! 2. 1 
Octbr Number of minutes .. KON ATSI FEE 
Es > young....| — | — | — | — | — | 0 | 52 | — | — 


Pelagic young of cod were taken in 1904 as early as February. On the 
»Thor's« spring cruise in 1904 A. C. Johansen took two tiny young in the Skager 
Rak on the 17th of February and one in the North Sea on the 26th of February 
(see Tab. 1). Apart from these we have not taken the pelagic young of cod in 
February 1904. Even in March the pelagic cod young are few and small. In 
1904 extensive investigations were made during March in all the Danish waters 
from the Skager Rak to the true Baltic, 44 hauls altogether of a total duration of 
ca. 20 hours being made in the intermediate waters with the young-fish trawl; a 
very large number of the young from demersal eggs was taken (see Tab. 3 B), but 
only three, all small, young of the cod, one in the Kattegat, one in the Great Belt 
and one in the true Baltic. 

Up to April,. therefore, we have nowhere taken the cod young in quantities, 
but we have found them singly in most of the Danish waters from the North Sea to 
the true Baltic. 

In April and May 1904 we have found the pelagic cod young in all 
waters, where we sought for them, but not evenly distributed everywhere. Of the 
377 pelagic cod young taken in the months mentioned, 127 come from the Skager 
Rak and 131 from the true Baltic, yet no great time was spent on the investigations 
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in these regions. In the Skager Rak indeed the 127 cod young were taken in 
two hauls of altogether 25 minutes with the young-fish trawl: 

D. 28—4—04. Skaw lightship in the south, 1'/, miles, 40 fm., young-fish trawl — 12 fm., 
2 hauls of altogether 25 minutes: 127 cod young, 65 haddock young, 6 whiting young, 3 young of 
Gadus esmarkii as also many other fish young. 


In April (166h—22nd, see Tab. 1) great quantities of cod eggs, which 
hatched out on standing a short time, were taken in the Lim Fjord. The young 
themselves however were very scarce and small. 

In the Kattegat, investigations were made both in April and May; pelagic 
cod young were taken in both months, yet most in April. 

In the Great Belt we also found the pelagic young cod in April and May; 
but if we consider that over 5 hours were occupied in fishing, the numbers taken, 
62, are not considerable. In the Little Belt (see Tab. 18—5, Baaring Vig) we took 
12 pelagic cod young in two hauls with the young-fish trawl, each of 10 minutes. 

The condition in April and May was thus, that the pelagie cod young were 
most abundant in the Skager Rak and the western Baltic with the Lattle Belt, less 
numerous in the Kattegat and Great Belt. 

In June we have likerwise taken relatively by far the greatest number of 
pelagic cod young in the Skager Rak and western Baltic, few in the Kattegat, a 
single small specimen in the Sound, none in the Great Belt. In the true Baltic 
there seem to have been no pelagic cod young in June. 

In June the pelagic cod young were being displaced in our catches by the 
bottom-stages. The young-fish trawl was used on the bottom, sometimes on grounds 
near the coast covered by Zostera or algæ, sometimes on the clear, usually soft 
bottom in deeper water. Bottom-hauls with this apparatus were also made before 
June, but without taking any bottom-stages of the cod, just as, on the other hand, 
the use of the trawl in intermediate water-layers during July and following months 
gave no pelagic young of this species. 

The differences in the distribution of the cod young, which we have 
already been able to show for the pelagic stages, are even more conspicuous when 
the young pass over to the bottom-stage. 

The accompanying chart shows the catches of the bottom-stages of the 
cod in 1904. The stations where these young were taken with the young-fish 
trawl on the bottom are marked by red crosses, the numbers calculated for hauls 
of 10 minutes are denoted by a number inside the cross, and the date is added. 
The places where bottom hauls with the young-fish trawl were made after the Ist 
of July, without cod young being taken, are marked by a black cross, also with 
the date added. 

Ås will be seen from the chart, we have in 1904 taken no bottom-stages 
of the cod at all from Anholt to the east of Zealand as far as Møen, and to the 
west of Zealand as far as Gjedser. Nor have we found them in the Lim Fjord 
in 1904. In the northern Kattegat and in the true Baltic, south and east of 
Møen, we took single specimens but seldom more than one in a haul. The result 
was quite different in the Little Belt and western part of the western Baltic. At 
these places the chart has scarcely room for the red crosses, and the numbers in 
these often run to two figures. 
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The obvious difference which the three ways of communication between 
the Baltic and the Kattegat show with regard to the young of the cod, both for 
the pelagic and especially the bottom-stages, is caused by the hydrographic 
conditions. 

It has been shown p. 14 how these cause the pelagic fish eggs and young 
to be carried from the intermediate parts of the Danish waters, partly out towards 
the North Sea, partly in towards the true Baltic. This must be the reason, why 
the Great Belt was quite empty of cod young in July, though in May the pelagic 
stages were not so few in numbers, also why the bottom-stages were absent from 
the southern Kattegat, Great Belt and the eastern part of the western Baltic, but 
were present in the northern Kattegat and true Baltic. 

The abundance of the bottom-stages in the western part of the western 
Baltic is also explicable in the same way. In the deep region west and south of 
Ærø the cod eggs float in the salt, resting water-layers at the bottom (see p. 12). 
The eggs hatch out there and the young develop without being carried away. 
Only the young which rise to the surface during development are caught and 
carried off by the surface-current. 

In order to follow the growth of the cod young, we have measured all 
we took in 1904. The measurements are given in Tab. D (p. 30) in somewhat 
summarised form, all those taken in the course of one month in each region being 
brought together. All cod up to 20 cm. are included in the lists, in which the 
limit between the 0 and I groups stands out clearly the whole year through. 

The first cod young taken in 1904 were caught in February; but most of 
them were under 1 cm. even in May. In June, at the period when they were 
going over to the bottom-stage, the cod young began to grow quickly. The growth 
is somewhat dependent on the regional conditions, as appears clearly from Tab. D 
when we compare the Little Belt with the western Baltic. In June the pelagic 
young and the bottom-stages were taken in both regions; but both classes of young 
were largest in the Little Belt, where at an earlier date there were relatively fewer 
of the bottom-stages than in the western Baltic. The investigations were carried 
out almost at the same time, viz. 13th and 14th of June. The difference is even 
more marked in August. In that month we took cod young of the 'O-group of 
8—12 cm., most at 9 cm., in the Little Belt amongst the plant-vegetation in 
shallow water; in the western Baltic, on similar ground, we found the cod young 
to be from 5—9 cm., most at 6 cm. There is thus a great difference in the size 
of the cod young in August even in waters situated so near to one another as 
the Little Belt and the western Baltic. The difference holds good, however, not 
only for the young from different waters but also for those from different localities 
of the same region. It is always found that the young taken in shallow water 
on algal covered ground are larger than those taken at the same time on clear 
ground in deep water. I have made this difference conspicuous in Tab. D by 
placing the August hauls in the western Baltic in two lists, one for the algal 
covered ground and one for the clear ground. The young taken on clear ground 
of 18—20 fm. are 4—7 cm. in length, the majority 5 cm., whilst those from the 
algal ground, as already mentioned, are 5—9 cm., the majority 6 cm. The cod 
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young therefore do not grow at an equal rate, not only in different waters but also 
on different grounds and depths within the same region. 


Investigations in earlier years. 


The conclusions I have drawn from our investigations of the cod eggs 
and young in 1904 are fully confirmed by the results of earlier investigations. 
These certainly differ in details from the results in 1904 but in the main there is 
no difference. 

When the Biological Station was in Fænø Sound in 1891—92, the Director 
took the cod eggs from January to May and the pelagic young in April—June (see 
«Biol. Stat. Beretn. III”). 

In the collections taken in the years 1899—1901 at various places in 
Danish waters (see "De danske Farvandes Plankton I”), cod eggs were found in 
March—May, the pelagie young in April and May. The January and February 
collections contained no cod eggs, at least none could be determined with certainly 
as cod eggs. There are indeed but few pelagic eggs in Jannuary and February, 
as mentioned on p. 10, and the observation of the Director in Beretning IN from 
the Biological Station ("Det pelagiske Liv i Fænø Sound 1901—02”), that the cod 
eggs were frequent in the Fænø Sound, is perhaps due to the intensive fishing 
with the pelagic net which hung out in the current for hours. 

In 1902 investigations on the cod eggs and pelagic young were carried on 
in the Little Belt in March, April and May. The eggs were found in all three 
months, the pelagic young only in April and May, in greatest numbers io May. 
The pelagic young were also found in other waters in 1902, and it may be specially 
remarked (see Tab. B, p. 28), that 6 pelagic young of ”/,—/, inches (ca. 1—2 cm.) 
were taken in the Great Belt in June, whilst in 1904 no cod young at all were 
taken there in that month. In relation to this is the fact that not a few bottom- 
stages of the cod were taken in the Great Belt in 1902. 

Nevertheless the same characteristic distribution of the bottom-stages is 
shown in 1902 as in 1904. Many bottom-hauls were made with the young-fish 
trawl in the Sound during July and September but without result; similarly in 
the waters of Smaaland and on the west coast of Zealand in July. On the other 
hand numerous cod young were taken on the coasts of Funen, not only on the 
coasts towards the Little Belt and western Baltic but also towards the Great Belt, 
as will be seen from the following Journal extracts: 

D. 25—6—02. Off Staureshoved (Great Belt, east coast of Funen), 3—4 fm., Zostera and 
algæ. Young-fish trawl on the bottom, 8 minutes:. 8 cod (0 gr.), 8 larger cod as also other fish. 

D. 25—6—02. South from Staureshoved, 6 fm. Young-fish trawl on the bottom, 
7 minutes: 9 cod (0 gr.), 26 larger cod as also other fish. 

D. 25—6—02. Kerteminde Bay (east coast of Funen), 6—5 fm. Young-fish trawl on 
bottom, 10 minutes: 17 cod (0 gr.), 12 larger cod as also other fish. 

Cod (0-group) were also taken in August 1902 in the Great Belt: 

D. 28—8—02. Kerteminde Bay, 8 fm., small English trawl, 10 minutes: 4 cod (0 gr.), 
2 larger cod as also other fish. 

In the Little Belt and the western Baltic even more of the bottom-stages 
were taken: 


D. 25—6—02. N.N. W. from Fogsand (Little Belt), 6 fm, Zostera and algæ. Young- 
fish trawl on bottom, 6 minutes: 25 cod (0 gr.) and some other fish. 

D. 25—6—02. W. S. W. from Æbel& lightship ( Little Belt), 5!/, fm., algæ. Young fish 
trawl on bottom, 10 minutes: 79 cod (0 gr.), 2 larger cod as also other fish. 

D. 25—9—02. S. from Skjoldnæs, 17 fm. (western Baltic). Small English trawl, 25 min- 
utes: llå cod (0 gr.), 3 cod (1 gr.) 


Tab. B. List of measurements of cod (0—8 Da. inches) 1902. 
(+ means: number not stated) 
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If we consider the waters which connect the true Baltic with the Kattegat 
and which are usually included under the name Belt Sea as one region, we see 
that æhe bottom-stages were only found in the western part of the sea, im 1902 as 
m 1904. 

In the true Baltic south from Møen, 10—12 fm., numerous bottom-stages 
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of the cod were taken in July and September 1902. Few investigations were 
made for the hbottom-stages of the cod in the Kattegat in 1902; some hauls with 
the young-fish trawl on the bottom were made in the northern Kattegat in June 
and in these not a few of the bottom-stages were taken. 

The distribution of the bottom-stages was also for the most part the same 
in 1902 as in 1904. The most essential difference is this, that the hottom-stages 
were much more numerously represented in 1902 than in 1904. 


Tab. C. List of measurements of cod (0—20 cm.), 1903. 
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In 1903 we found the pelagic cod young already in February, taking 
2 small specimens to the S. E. of Sprogø, 25 fm., in a 10 minutes haul with the 
young-fish” trawl on the surface on the 26th. Ås the young-fish trawl was used 
but little in 1903, few pelagic cod young were taken in that year, and mostly in 
May and June (see Tab. 3 A). Nor did we fish much with this apparatus in the 
autumn. Concerning the distribution of the bottom-stages of the cod in 1903, I 
can only say that there were many of these in the Little Belt and few in the 
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Great Belt. The growth of the O-group in 1903 has been followed by the aid of 
many measurements, which are given in Tab. C. This Table is constructed in 
the same way as Tab. D and shows the growth of the 0-group throughout the year. 
Å comparison of Tables C and D shows, that the growth of the 0-group in each 
month is almost the same in 1903 as in 1904 (Tab. B, p. 28 shows the same 
for 1902). 

If the three lists B—D are taken together, it is seen that in none of the 


Tab. D. List of measurements of cod (0—20 cm-), 1904. 
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years these represent, 1902—04, is there any indication of a year's group under 
ca. 8 cm. im the autumn, or between the pelagic young and ca. 10 cm. in the 
spring. The group of ca. 10—20 cm., which appears distinctly in February—Mareh 
in all three lists, is thus I group. We can therefore conclude from the three 
Tables, that the cod young reach a length of ca. 10—20 cm. im the course of a 
year, and that the growth takes place chiefly in the months June—October. 
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In November 1904 we made a very extensive investigation of the stock 
of cod on the coasts of Funen. Tab. C shows that the catch of the 0 gr. was 
greatest in the Little Belt, less im the western Baltic and inconsiderable in the 
Great Belt. Search was only made for the 0 gr. in shallow water on algæ- or 
Zostera-covered ground, but the search here was very thorough. The small number, 
c. 15 of 0 gr., taken in the Great Belt is insignificant compared with the numbers 
taken at the same place in the following spring (see Tab. D, February, Great Belt). 
In the course of the winter an inward movement of the cod young to the coasts 
takes place, and this happens each winter. This phenomenon, so far as it has 
yet been explained, has been noted by the Director in Beretning XI of the Danish 
Biological Station. 

In "Ejer uud Jugendformen der Ostseefische, I Bericht”, E. Ehrenbaum 
and S. Strodtmann discuss the German investigations in the western and true 
Baltic in 1903. The investigations were made in February, May and August. In 
February there were numerous cod eggs in the western and a few in the true 
Baltic. In May the number had sunk considerably in the western Baltic, but in 
the true Baltic there were more cod eggs than in February, and a large number 
occurred especially in the deeper layers of Bornholm Deep in this month (E. of 
Christiansø, c. 50 fm.). Only a small number of pelagic cod young was found by 
Ehrenbaum and Strodtmann, all in the western Baltic in May and all small, 
under 1 cm. 

Resumé. Cod eggs were found from January to May, in the months 
March—May practically every-where, in January and February only in the southern 
waters. 

The pelagic cod young appear in February to June in all the Danish waters 
except the true Baltic, where none were take at any time. After June pelagic 
cod young have never been found, but the bottom-stages appear at this time, partly on 
the algæ- or Zostera-covered grounds at the coast, partly on clear ground in deeper 
water. Even in the pelagic stage the cod young were more numerous in the 
western part of the Belt Sea than in the eastern, and in the bottom-stage they are 
restricted to the western part. Thus the bottom-stage was not found at all in the 
Sound, nor sometimes in the Great Belt with its extensions to the north and 
south (see chart p. 24), but it was always very frequently represented in the Little 
Belt and the western part of the western Baltic. The bottom-stages occur in the 
northern Kattegat and in the true Baltic, but not so many as in the Little Belt 
and western Baltic. This irregular distribution of the cod young is caused by the 
hydrographical condittons. 

The cod young grow principally during the months June —October and in 
the course of the first year reach a size of ca. 10—20 cm. 


Whiting, Gadus merlangus. 
Investigations in 1904. 


We have not detected the whiting eggs in Danish waters during 1904. 
Pelagic whiting young were first met: with when we were in the Skager 
Rak on the 28th of April: 
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D. 28—4—04 Skaw lightshbip in S., 1'/, miles, 40 fm. (Tab. 1, Skager Rak). Young-fish 
trawl — 12 fm., 25 minutes: 6 young of whiting, all small, many young of other gadoids (see 
under cod). 

This find of whiting young in the Skager Rak stands quite alone amongst 
the results of our pelagic fishery in April, yet we fished a great deal during this 
month in the Kattegat right up to near the boundary towards the Skager Rak, as 
can be seen from Tab. 1. 

At "the end of May and beginning of June the whiting young had a 
somewhat wider distribution. We then found them both in the Skager Rak and 
northernmost part of the Kattegat: 

D. 31—5—04. Frederikshavn in N. W., 8 miles, 15 fm. (Tab. 1, Kattegat). Young-fish 
trawl — 12 fm., 30 minutes: 2 whiting, ca. 1 cm., as also many other young of fishes. 

When we went into the Skager Rak on the following day, I1st of June, 
we found a large number of pelagic whiting young: 

D. 1—6—04. . Skaw lightship in S., c. 60 fm. (Tab. 1, Skager Rak). Young-fish trawl 
— 40 fm., 40 minutes: 48 whiting, the majority "/,—1/, cm. as also many other young of fishes. 

Thereafter we went southwards with the »Sallingsund«, setting our course 
for the east of Læsø. North of Læsø we took one whiting young: 

D. 2—6—04. North Reef in S., 6 miles, 22 fm. (Tab. 1, Kattegat). Young-fish trawl — 
20 fm., 15 minutes: 1 whiting, 1'/, cm., as also many other young of fishes. 

With this we parted from the whiting young for some time. During the 
whole of our cruise in the beginning of June through the southern Kattegat, the 
Sound, true Baltic, western Baltic and Little Belt we found no whiting young. 
though on the other hand many pelagic cod young (see Tab. 1 for the waters 
mentioned). 

Thus the distribution of the whating young in April was limited to the Skager 
Rak, im the beginning of June to the Skager Rak and the northernmost part of the 
Kattegat. 

The next time we met with the whiting young was on the 20th of June 
in the Great Belt: 

D. 20—6—04. Off Hverringe Skov, 4—7 fm. (Tab. 1, Great Belt). Young fish trawl — 
c. 2 fm., 10 minutes: 1 whiting young, 15 mm., no other fish young, ca. 10 Cyanea cap., two of 
which were large. 

Some days later we again took a whiting young in the Great Belt, this 
time still further to the south, on the boundary to the true Baltic: 

D. 28—6—-04. Spodsbjærg in N. W. to N., 1'/, miles, 14 fm. (Tab. 1, Great Belt). Young- 
fish trawl 9 fm., 25 minutes: 1 whiting young, 3 cm. and some other fish young as well as 10 
large and many smaller Cyanea cap., ca. 20 Aurelia, a few Pleurobrachia and Bolina. 

Some hauls with the young-fish trawl on the bottom, both at these and 
other stations, gave no whiting young. 

Thus, although the whiting young were only found im the northernmost parts 
of the Danish waters in the beginning of June, we found them at the end of June in 
the Great Belt, but near the boundary to the true Baltic. They were still pelagic. 

We found no whiting young in the western Baltic at the end of June (see 
Tab. 1, western Baltic, 26 to 29—6). 

In July we went northwards with the »Sallingsund» through the Kattegat 
and caught the whiting young almost everywhere, partly in intermediate hauls, 
partly in bottom hauls, but only single specimens in each haul. As we neared 
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the Skager Rak, the numbers rose considerably. In the Kattegat north of Læsø 
and in the Skager Rak there was an extremely large number of whiting young. 
They were living partly in intermediate layers? over deep water partly at the coasts 
on algal or Zostera covered ground, as the following stations show: 

D. 26—7—04. Måseskår in E. to N. %/, N., 10 miles, c. 70 fm. (Tab. 1, Skager Rak). 
Young-fish trawl — 10 fm., 10 minutes: ca. 50 rchiting-young, 1—6 cm., of other species only 


1 haddock young. Young-fish trawl — ca 40 fm., 10 minutes: 6 whiting-young, 1//,—3!/, cm., no 


other fish. Young-fish trawl on blocks on bottom 30 minutes: 6 whiting-young, 1'/,—3'/, cm., a 
few other fish young and many other adult fishes. 

D. 27—7—04. N. W. from Hirsholm, ca. 1'/, fm. Young-fish trawl on bottom, 5 mi- 
nutes: some whiting-young, young of Spinachia, (rasterosteus etc. with other adult fishes. 

D. 27—7—04. Deget in West, 5—8 fm. (Kattegat, north of Frederikshavn, algæ. Young- 
fish trawl on bottom, 16 minutes: 94 whiting-young, 2"/,—10 cm., some other young and adult fishes. 

We certainly did not obtain so many whiting young at every station as 
at those mentioned; but they were seldom absent from our catches to the north 
of Læså, wherever we used the young-fish trawl either in intermediafe layers over 
deep water or on the bottom at the coasts. 

Both the pelagic young and the hottom-stages”" of the whiting were thus 
in the Kattegat at the end of July. 

On July 20th we again left the northern Kattegat and went southward. 
Ås on the cruise northwards we caught the whiting young in single specimens 
but almost everywhere, where we fished with the young-fish trawl (see Tab. 1, 
Kattegat, 28 to 30—7). We continued through the Great Belt down to the western 
Baltic at Ærø. Here we obtained no whiting young, but some larger whiting, 
18—24 cm. 

At the end of August when we made a short cruise to the western part 
of the western Baltic we found the whiting young in Fehmarn Belt: 

D. 26—8—04. Olenburg Huk (Fehmarn) in W., 3 miles, 14 fm, algæ. Young-ish trawl 
on bottom, 10 minutes: 1 whiting young, 9 cm., no other fish, 4 small Cyanea cap., ca. 10 cm. in 
diameter. 

D. 26—8—04. Staber Huk (Fehmarn) in W. to S., 9 miles. 14 m. (Tab. 1, western Baltic). 
Young-fish trawl on bottom, 8 minutes: 2 whiting young, 12 and 21 cm., some other fish young 
and older fish. Young-fish trawl — 10 fm., 10 minutes: no whiting young, some young of 
other species. 

Al the end of August we thus found the whiting young in the western part 
of the western. Baltic, but only in the bottom-hauls. 

From the 30th of August to the 3rd of September we fished a great deal 
in the Great Belt with various apparatus at 10—11 fm., but without taking a 
single whiting young or adult. Å haul with the Danish trawl (Petersen's pattern) 
in 6—7 fm., algal ground, S. from Slipshavn (Great Belt) on the 3rd of September 
gave however 1 whiting of 8 cm. 

In the beginning of September therefore we did not find the whiting young 


£ When we were sailing from the Swedish coast to the Skaw on July 27th in perfectly 
calm weather, we could see from the >Sallingsund« the whiting young playing about under the 
Cyanea capilata. i 

2=£ In the Lim Fjord we took some whiting young, in all 19 specimens of 5-—9 cm., at 
the end of July. On the other hand we found no cod young there. 
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in deep water in the Great Belt, but on algal ground near the coast we made a 
single haul and obtarned one whating young. 

Later in September we found the whiting young in the true Baltic and in 
the Sound, as can be seen from the following journal extracts: 

D. 16—9—04. Møen cliffs in W. N. W., ca. 20 miles, 24 fm. (Tab. 1, true Baltic), soft 
bottom. Young fish trawl on bottom and intermediate, 18 minutes: 1 whiting, 12 cm., some Go- 
bius minutus, adults and young, no fish otherwise. 

D. 17—9—04. Stevn lighthouse in N. W. %, N., 4 miles, ca. 10 fm. (true Baltic), hard 
ground. Small young-fish trawl (""mud-trawl”) on bottom, 5 minutes: 1 whiting, 12 cm., some Go- 
brus Minutus adults and young, no other fish. 

D. 13—9—04., S. of Hveen, 5 miles, 10 fm. (Sound), hard ground. Small young-fish 
trawl on bottom, 5 minutes: 1 chiting, 11 cm., otherwise only specimens of various Gobius species 
and Aphya pellucida. 

D. 13—9—04. N. of Barsebik, 7—8 fm. (Sound), Zostera and algæ. Small English 
trawl, 30 minutes: 6 whiting, 9—12 cm., many adult fishes. 

D. 19—9—04. Off Sletten, c. 4 fm. (Sound), 6 Chorda filwm in quantities. Danish trawl, 
10 minutes: 1 2whiting, 9 cm., many other fishes. 

As can be seen from the stations mentioned, ihre whating young were found 
at the end of September in the true Baltic and the Sound both in deep water and at 
the coast, but always im bottom-hauls. 

In October we took 1 whiting young, 11 cm., in the Great Belt on the 
10th, and 2 whiting, 12 and 14 cm., in the Little Belt on the 12th. At the first 
place the bottom was covered with algæ and the depth was not great, ca. 4 fm, 
in the Little Belt however the depth at our station was ca. 11 fm. 

The few whiting young we took in October were thus found partly mm deep 
water partly at the coast. 

Reviewing our catches and non-catches of whiting voung throughout the 
year, we see that the whrting young were found (1) im April only in the Skager 
Rak, (2) in the first days of June in the Skager Rak and also Kattegat north of 
Læsø, (3) at the end of June right down to the south boundary of the Great Belt but 
mo further to the south or east, (4) at the end of August in the western part of the 
western Baltic, (5) at the end of September im the true Baltic. 

At the same time we find that he transition to the bottom-stage occurred im 
July. Before July we could only find the pelagie young and after July only the 
bottom-stages. 

If we mark out on a chart the limits of the occurrence of the eggs, pelagic 
young and bottom-stages in 1904, we see that the wlhuiting during development widens 
its area of distribution. This is in direct contrast to the cod, which during develop- 
ment retreats to the north and west. 

There must therefore be other conditions which control the distribution of 
the whiting than those which force the cod young away from the Danish waters 
or into corners of these. Both species have pelagic eggs and a pelagic stage for 
the young, and are therefore completely under the influence of the currents in the 
first period of development, but there is this difference, that the cod eggs appear 
in the first months of the year, its pelagic young already in February, whereas in 
1904 we have not observed the whiting young before the end of April. The cod 
young are already in.the hottom-stage in the course of June; whereas all the 
whiting young in June and the greater number in July were still pelagic. 
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Thus the eggs and pelagic youug of the wiluting appear later in the Danish 
waters than those of the cod, and it is this circumstance which determines the distribu- 
tion. In the section on the cod I have shown, how the eggs and pelagic young 
of this species are carried away from the intermediate parts of the Danish waters. 
The cause of this was shown to be the currents, and the bottom-stages were thus 
lacking in certain regions. On account of the later appearance of the whiting 
eggs and young, other hydrographic conditions determine their distribution. I shall 
now describe the progress of these, conditions in 1904. 

At the end of June a great change in the hydrographie conditions took place. 
Concerning this I find the following in the journal, noted on June 30th: 

In the second half of June we had a hard north-westerly storm, which brought very 
salt water right down into the Great Belt. In consequence of this we had an unusually high 
level of water, which even rendered difficult our investigations of the occurrence of the flat-fish 
young on the coasts of the Great Belt and western Baltic, and obliged us to go in waist-deep at 
places where we were accustomed merely to wade. With the salt water came numerous speci- 
mens of Cyanea cap, and Bolina, which we had not previously seen in the Great Belt in summer, 
became so common as to be a great nuisance in our investigations with the voung fish trawl, 
enveloping the young captured and making the trawl slimy and close. 


This appearence of salt water can be distinctly traced by looking at Tab. 1, 
where the hydrographical changes can easily be followed, e. g. in the Great Belt, 
by looking down the Table. 

We find there: 

D. 27—5—04. S. E. of Sprogø, 20 fm. Surface salinity 12, %,, 
D. 30—6—04. Off Nordenhuse, 11 fm. . — IEEE 
D. 28—6—04. Spodsbjærg in N. W. to N., 1'/, miles, 14 fm. — PA LEA E 

The two places first named lie in the northern Great Belt, the third in 
the southern. The great increase observed in the salinity is thus the more striking. 
An even better notion of the abnormal hydrographic conditions at the end of June 
will be obtained by looking through the ""Nautisk-meteorologisk Aarbog” for 1904. 
If we take note of the observations made at the lightship of Schultz's Grund, which 
lies in the southern Kattegat at the boundary to the Great Belt, we find that from 
the 16th to the 24th of June a strong, westerly wind was blowing, rising to a storm 
in the later days. From the 17th to the 28th the current was flowing easterly 
almost continuously, which meant that the Kattegat current was flowing down into 
the Great Belt. The salinity on the surface rose from 14.7 ”/,, on the 16th to 
21.2 %/, on the 28th. 

As mentioned in my extract from the journal a great quantity of jelly- 
fishes was found in the salt water. Numerous Cyanea cap. were seen near the 
surface everywhere in the Great Belt and further down in the Fehmarn Belt; deeper 
down Bolina was found, at some places in such great numbers that we could take 
a netful of them in a 10 minutes haul with the young-fish trawl. These jelly- 
fishes come with the current from the north. We had not seen them in the Great 
Belt before the June storms, at any rate no Bolina and not so many nor so large 
Cyanea cap. The whiting young followed with the jelly-fishes. At the stations 
where we took the whiting young in the Great Belt on the 20th and 28th of June, 
there were many jelly-fishes (see the journal extract given above for the 20th and 
28th — 6). ; 
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The inflow of salt water which poured from the north into the Great Belt 
at the end of June 1904 came too late to take the cod young with it. The pelagic 
young of the cod were still in the Skager Rak on the 1st of June; but when the 
inflow come, the cod young in our northern waters had already passed over to the 
bottom-stage.f On the other hand the whiting young were still in the pelagic 
stage and were therefore carried by the current southwards from the Skager Rak 
and the northern Kattegat right down through the Great Belt. 

The occurrence of the whiting young still further to the south and east 
later in the autumn, in September both in the Sound and true Baltic, was due 
partly to the great "inflow” at the end of June partly perhaps to a continued 
flowff in the same direction, as the young a short time after had passed over 
into the bottom-stage. 

In order, to obtain a view over the growth of the whiting young, I hava 
brought together all the measurements of whiting (0—20 ctm.) made in 1904 on to a 
Table in the same way as for the cod young (see Tab. E.). All the measurements 
taken in the course of a month in each single region are collected into a list, and 
these lists are placed on the Table so that the size of the young whiting can be 
followed from month to month. The whiting taken in intermediate hauls are kept 
separate from those taken in bottom-hauls. In this way we can see the size of 
the young living in the intermediate water-layers; on the other hand we cannot 
conclude that the whiting taken in the bottom-hauls were therefore living on the 
bottom. i 

Great difficulties are expérienced in following the growth of the whiting 
young in the waters within the Skaw. The ever changing conditions under which 
the young grow up whilst they are being carried by the current cause the growth 
to be very various for the different individuals. The measurements group them- 


= On the 29th of June, the day after we had taken whiting young in the southerly 
Great Belt, we went to the south and east through the western part of the western Baltic and 
were constantly meeting many Cyanea cap. in the surface layers. We found no whiting young 
here hut on the other hand the cod young, which appeared in similar manner to the whiting 
young in the Great Belt. 

D. 29—6—04. Nysted church in N. E., 10 miles, 6—9 fm (Tab. 1, western Baltic.) 
Young-fish trawl — 4 fm., 20 minutes: åd cod young, one of which was 3!/, ctm. with chequered 
pigmentation, the others smaller, some other fish young, specimens of Cyanea cap. 

We may consider these cod young, either as stragglers, which had not yet passed over 
to the hottom-stage as late as June 29th, or as regards those with the chequered pigmentation as 
having taken up a free-swimming mode of life under the jelly-fishes instead of seeking the bottom. 

£ If a species living in Danish waters has both a pelagic and a bottom-stage, its pelagic 
stage comes under the influence of the surface current, the bottom-stages under that of the bottom- 
current. If these currents have the same direction, they intensity each others influence. Thus 
in the autumn of 1904 we met the whiting young in the true Baltic, because the pelagic young 
had been carried far down into our waters by the incoming surface-current at the end of June, 
and when the young later approached the bottom they were again surrounded by water which 
was flowing inwards in the direction of the true Baltic. 

The cod young in 1904 were carried northward in the pelagic stage through our waters, 
borne by the surface-current, but in changing over to the bottom-stage it is quite possible that 
they also came into the water-masses, which were flowing into the Danish waters along the 
bottom. In this way some of the cod young, which are carried by the current away from the 
intermediate areas of our waters, may perhaps gradually return to these, 
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selves as a rule therefore very irregularly. Yet I am inclined to consider the 
whiting represented on the Table as belonging only to two years' groups. All the 
whiting up to 10 cm. in July, and up to ca. 17 cm. in October should therefore 
belong to the 0 group. This conclusion is strengthened by Tab. F.: lists of 
measurements of whiting (0--20 cm.) in 1903. 


Tab. E. Lists of measurements of whiting (0o—20o cm.) 1904. 
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Investigations in earlier years. 


In earlier years the whiting young were found pelagic later in the year 
than in 1904. 

In 1891 the Director took pelagic whiting young in Fænø Sound in August 
and September. 

In 1903 we found some pelagic and small whitmg young at Sprogø 
in August. 

D. 3—8—03. S. E. of Sprogø, 18 fm. Young-fish trawl — 13 fm., 10 minutes: 1 whiting 
young, ca. 1 cm., some other fish young. 

D. 18—8—03. S. E. of Sprogø, 18fm. Young-ish trawl — 10 fm., 20 minutes: 9 whiting 
young, 1—2 cm., some other fish young, amongst which 1 Gadus esmarkii, 1 cm. 

D. 22—8—03. S. E. of Sprogø, 18fm. Young-fish trawl — 10 fm., 10 minutes: 1 whiting 
Young, small. 

If we seek in the "Nautisk-meteorologisk Aarbog” for an -explanation of 
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the occurrence of pelagic whiting young in the Great Belt in August 1903, we find 
that a phenomenon occurred in that month similar to what occurred in June 1904. 
The observations from the lightship at Schultz”s Ground in August 1903 show, 
that a W. N. W. gale was blowing several times in the course of the month, and 
that the direction of the wind for the whole month was almost continuously 


Tab. F. Lists of measurements of whiting (0—20 cm.) 1903. 
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westerly (W. S. W. — W. N. W.). The current was almost quite as constantly 
easterly during the whole month, and the salinity on the surface, which was 
14.4 9/9 on August Ilst, was 21.8 "/,, on September ård. 

Our finding the small whiting fry in August 1903 indicates that the whit- 
ing has a prolonged spawning period; in 1904 we found the whiting young already 
at the end of April. 


Other Gadoids. 
Haddock, Gadus aeglefinus. 


The haddock was detected in April 1904 on hatching ont some eggs taken 
on the 23rd in the Læsø Channel (see Tab. 1, Kattegat). 

Pelagic haddock young were taken in intermediate hauls in the Skager 
Rak on April 28th (see Tab. 1), to the number of 65; they were quite small. 

On the ist of June, when we were again fishing in the Skager Rak (see 
Tab. 1) the haddock young were larger but still numerous. We took 28 haddock 
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young, "/,—2 cm., in a 40 minutes haul in intermediate layers with the young- 
fish trawl. 

Both in April and June we were stationed near the boundary towards the 
Kattegat, and as we never found the haddock young in the Kattegat in these 
months the limit to their distribution must have been very sharp. 

Nor did we find the haddock young within the Skaw later im the year. 
Like the cod, it must have been for the most part in the bottom-ståge, when the 
June storms caused the great invasion of whiting. 

We took a pelagic haddock young in the Skager Rak even at the end of 
June, but it was 7 cm. long (the haul is mentioned in detail under whiting). It 
was the only haddock young we took in July, though we fished much more in 
the Skager Rak in this month than in April and June, and though we made both 
intermediate and bottom hauls. We obtained the whiting young in quantities, but 
no haddock young apart from the one mentioned. Larger haddock of 22—37 cm. 
were obtained however in a bottom haul in ca. 60 fm. water. The same must 
have happened to the haddock young therefore as to the cod young. During 
development they have been steadily carried further and further away from the Danish 
waters. Haddock eggs were detected in the Kattegat, the tiny fry in quantities in 
the Skager Rak near the boundary to the Kattegat; the larger fry were found in 
the Skager Rak but only a single specimen. 

When the stock of fish in the Skager Rak and northern Kattegat was 
investigated in 1897—98 (see Biol. Stat. Beretn. IX), not a few haddock young 
were taken in July both in the Skager Rak and northernmost part of the Kattegat, 
north of Læsø; they were ca. 3—4 inches (ca. 83—11 cm.) in length. 

Larger haddock of ca. 40 cm. and above are taken by the fishermen now 
and then -in the autumn in the Great Belt. 


Norway Pout, Gadus esmarkii. 


We found the pelagic young of the Norway pout in the Skager Rak both 
on April 28th and June Ist (Tab. 1), but only in small numbers; in April we took 
three, all small, in June one, ca. 1 cm. 

We also found the young of the Norway pout in the Kattegat in June: 

D. 3—6—04. E. from the Flounder Ground, 40 fm. (Tab. 1, Kattegat).  Young-fish 
trawl on blocks on the bottom, 15 minutes: 3 Norway pout, ca. 1'/, cm. 

D. 6—6—04. Hesselø in W. N. W., 6 miles, 10 fm. (Tab. 1, Kattegat). Young fish trawl 
— ca. Ø fm., 30 minutes: 1 Norway pout young, many other younfi of fishes. 

In 1903 A. C. Johansen took three pelagic young of the Norway pout in 
the Skager Rak on April 29th. 

We also took a pelagic young specimen of the Norway pout in 1903, ca. 
1 cm., in the Great Belt on the 18th of August (see under whiting). 

The pelagic young of the Norway pout have therefore been found in April, 
June and August; in April only in the Skager Rak, in June also in the Kattegat 
and in August even in the Great Belt. The pelagic young of the Norway pout like 
those of the whating penetrate further into the Danish waters during development. 
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Plaice, Pleuronecdtes platessa. 
Investigations in 1904. 


Tab. G. gives a view over the catches of the plaice eggs and young in 
1904: The two first parts of the Table, which deal with the eggs and pelagic 
young, are taken from the summaries for 1904 (see Tab. 2 and Tab. 3 B.) For 
the eggs, I have only stated if they were found (+), or sought for with the pelagic 
net but not found (—). For the pelagic young, it is stated both how many were 
taken each month in each separate region in intermediate hauls with the young- 
fish trawl and how long the hauls lasted. The third portion gives information on 
the occurrence of the bottom-stages in the various regions. 


Tab. G. Plaice eggs and young 1904. 
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Pelagic eggs of plaåice were found in 1904 in the months of January, 
March and May. In January we searched for them only in the Great Belt and 
true Baltic, but found them in both regions though not in great quantity. In 
February no investigations were made. In March the plaice eggs were frequent 
everywhere. On the other hand we found none in April. Qur investigations in 
April in the Skager Rak, northern Kattegat and Lim Fjord were made at the end 
of the month; pelagice eggs were numerous but none of these were of the plaice. 

Plaice eggs must all be hatched out before the end of April in our northern 
waters. It is different however in the western Baltic. We made no. investigations 
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there in April, but all the more in May in which month we were stationed three 
times to the west of Ærø. We found single plaice eggs here, as will be seen from 
the following extracts from the journal (see Tab. 1, western Baltic). 

D. 6—5—04. W. of Skjoldnæs, 18 fm. Here we made a horizontal haul of 10 minutes 
with the pelagic net on poles, thus near the bottom, and obtained ca. 1000 fish eggs; of these 10 
were plaice. We also obtained plaice eggs at the surface on that day. 

D. 17—5—04. W. of Skjoldnæs, 18 fm. We were at this time at the same station as 
on the 6th. Plaice eggs were again found, but only 1 this time; it was taken with ca. 400 others 
in a horizontal haul, wtth the pelagic net at a depth of ca. 8 fm. 

D. 30—5—04. W. of Skjoldnæs, 18 fm. This day we took no plaice eggs. 

Plaice eggs were thus found in the western Baltie till far on in May. 
Tab. G shows that we also found plaice eggs in the Great Belt in May 1904. We 
only found a single one however, taken on the 4th of May in a 5 minutes hori- 
zontal haul with the pelagic net at a depth of 6 fm., S. E. of Sprogø. This haul 
gave ca. 1000 fish eggs; only one of the plaice. 

Pelagic plaice young were taken iu 1904 from March—June. There were 
none in February and only three in March. This is the same number as was 
taken of cod young in this month, and the specimens were just as small. 

April and May are the chief months for the plaice as for the cod, and 
the varying hydrographice conditions of our waters thus cause an equally indiscri- 
minate distribution of the plaice young as of the cod young. For the young of 
both species it holds, that the frequency is greatest in the Skager Rak and western 
Baltic. It has been shown in the section on the cod, that this condition is due 
to the currents, which carry away the pelagic eggs and young from the Sound and 
Great Belt with their extensions to the north and south, whilst the deeper water- 
layers of the western Baltic, which contain the eggs and young, only take part to 
a slight extent in the movements. 

Ås appears from Table G, we took 166 pelagic plaice young in April and 
May 1904. Of these 31 come from the Skager Rak and 103 from the western 
Baltic. In the Kattegat only 17 were taken and in the Great Belt only 10, though 
much longer time was spent on the investigations in each of these regions than 
in the Skager Rak and western Baltic taken together. 

In June still a few pelagic plaice young were taken in our southern waters. 
We found one in the southern Kattegat at Anholt on June 4th (Tab. 1, Kattegat) 
and two in the western Baltic on the 10th and 13th of June (Tab. 1, western Baltic). 

As a rule however the plaice young have passed over into the bottom- 
stage before the beginning of June. Many cod young are still pelagic in June, 
so that the pelagic life of the plaice comes to an end earlier than that of the cod. 
We thus also find the bottom-stages of the plaice earlier than those of the cod. 
The latter were not taken until June, whereas in 1904 we found the bottom-stages 
of the plaice already in April. 

The distribution of the hottom-stages of the plaice in 1904 will be described 
elsewhere by the Director. I have however shown in Tab. G in which region the 
bottom-stages were taken in each single month, and in order that the characteristic 
distribution might appear in the Table, I have distinguished between the northern 
and southern Kattegat, between the western and eastern Great Belt and between 
the western and eastern parts of the western Baltic. It will thus be seen that the 
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bottom-stages of the plaice were not taken at all during 1904 in the true Baltic, 
in the eastern part of the western Baltic, in the eastern Great Belt nor in the 
southern Kattegat. The bottom-stages of the plaice have thus a similar, character- 
istic distribution to those of the cod, they are absent from the eastern side of the 
Belt Sea. We certainly found plaice young in the Sound in September 1904, but 
only a few in comparison with the time spent on the investigations, and we found 
none there in June. 

If we look at Tab. G in order to compare the distribution of the plaice 
eggs, pelagic young and bottom-stages, we find that he area narrows as the transition 
Jrom egg to pelagic young and thence to bottom-stage goes on. Plaice eggs are found 
in all the Danish waters, when sought for at the right time, even in. the true 
Baltic. The pelagic young were not found during 1904 in the true Baltic and the 
Sound”, In the western part of the western Baltic we took one pelagic specimen 
of plaice; the bottom-stages were only found on the south coast of that region. 
From the Great Baltic we have in all 12 pelagic plaice young; the bottom-stages 
were only found on its western coasts. In the southern Kattegat, south of Anholt, 
we took two pelagic plaice young, the bottom-stages were not found south of a 
line through Anholt. 

To judge from our 1904 investigations, there seems a certain resemblance 
between the Skager Rak and western Baltic ås regards the quantities of pelagic 
plaice young. The development however does not proceed on parallel lines in the 
two regions, being somewhat later in the western Baltic. This is shown by the 
later appearance of the eggs, pelagic young and bottom-stages. To illustrate these 
conditions I may give some journal extracts with the remarks I have noted there 
whilst the investigations were in progress. 

D. 21—4—04. Thyborøn Channel. At Thyborøn to-day after persistent search with the 
"hobinet” net we succeeded in finding 5 metamorphosed”” plaice young, ca. 15 mm. long. 

D. 27—4—04. N. of Frederikshavn's harbour. We went out in a small sailing boat to 
the north of Frederikshavn's harbour and searched for about two hours with the "bobinet” and 
half-moon” "=% nets, both in shallow water and somewhat deeper from (he boat. With the 
"half-moon” net in ca. 1 foot of water we got one metamorphosed young plaice, 11 mm. Of 
I group we took in all 7 specimens of 5—6 mm. Farlier investigations of the Biological Station 
have shown, that great quantities of the metamorphosed young plaice can be taken in a short 
time at this spot in May—June. The single specimen we succeeded in taking may therefore be 
regarded as a forerunner of the wandering in to the coast, whilst the majority of the 0 group 
must be still in deeper water, so far that is as they are hatched, which I assume io be the case, 
as the plaice eggs so numerous in the previous month are not now to be found. 

D. 28—4—04. Skaw lightship in S., 1'/, miles, 40 fm. (Tab. 1, Skager Rak). In two 
hauls of altogether 25 minutes with the young-fish trawl in intermediate layers down to ca. 12 fm. 
we took 31 pl/aice young, most of which were still symmetrical, whilst in some the changing over 
of the eye had begun; the left eye was still on the left side of the head in all however except 
one of 14 mm. which had the eye on the ridge but still looking to the left. In the same haul 
was taken a large number of other young, chiefly of cod and haddock. Most plaice were taken 


£ Nor did we find pelagic plaice young in the Lim Fjord in 1904 (see Tab. 1, Lim 
Fjord), though we eagerly. sought for them with the young-fish trawl at the end of April. We 
found no plaice eggs either. 

FE See footnote p. 18. 

2% STTalf-moon” net may be regarded as a "bobinet” net without shaft, which is 
dragged after one in wading or after the hoat in depths a little greater. 
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in the deeper haul. A 10 minutes haul with the young-fish trawl on the surface gave no 
plaice young. 

D. 29—4—04. Aalbæk Bay. Plaice young were sought for at Aalbæk from the shore 
outwards in deeper water down to 12 fm. We used the net on sandy bottom along the coast 
were we could wade hut without result, and similarly with the "halfmoon” net from the boat 
down to a depth of ca. 1'/, fm. In 2—3 fm., sandy bottom, a 10 minutes haul on the bottom 
with the young fish trawl gave 3 plaice young; another haul in 3—4 fm., sandy bottom, likewise 
gave 3 specimens. These 6 specimens were 9—12 mm. long, more or less asymmetrical; only 
one of them was more pigmented on the right side than on the left, and even in this the meta- 
morphosis of the eye was not vet complete, the left eye being on the ridge and still looking to 
the left. The plaice young taken gave one therefore the impression of being pelagic, and in order 
to obtain information as to how far the plaice young were living on the bottom or higher up, 
we made some hauls at the same spots, i. e. 2—3 and 4—5 fm., with the young-fish trawl on 

"blocks, thus near to but above the ground. No plaice young were taken in these hauls, and all 
goes to show that the plaice young in 2—4 fm. off Aalbæk were living on or very near to 
the bottom. 

D. 29—4—04. Aalbæk in N. W., 3 miles, 6 fm. (Tab. 1, Kattegat). In a 10 minutes haul 
with the young-fish trawl on blocks on the bottom we took 11 plaice young, 8—12 mm., some of 
which were symmetrical, others asymmetrical but only a little. Here therefore we took the plaice 
young a little above the bottom. 

D. 29—4—04. E. of Hirsholm, 12 fm. (Tab. 1, Kattegat). Here we took the plaice young 
in a 10 minutes haul with the young-fish trawl on blocks on the bottom, but this time only two 
specimens, 10 mm. long, both symmetrical. The young-fish trawl on the surface, 10 minutes, and 
the same net at a depth of 6 fm., 10 minutes, gave no plaice young. 


The investigations of the 21st—29th April in the North Sea, northern 
Kattegat and at an adjacent station in the Skager Rak gave thus the following result: 


North Sea. 
D. 21—4—04. Thyborøn Channel; c. 1 foot: 1 metamorphosed plaice young on bottom. 
Kattegat. 
D. 27—4—04. N. of Frederikshavn's harbour; 1 foot: 1 metamorphosed plaice young on bottom. 
D. 29—4—04. Aalbæk Bay; 0—1/, fm.: no plaice young. 
== — 2—4 . some asymmetrical, but not metamorphosed 
plaice young on or near bottom. 
= = 6 - some asymmetrical and some symmetrical 


plaice young a litte over the bottom. 
== — 12 z some symmetrical plaice young a little over 
the bottom. 
Skager Rak. 

D. 28—4—04. Skaw light-ship in S.; 35 fm.: many symmetrical and asymmetrical plaice 
young ca. I2 fm. under surface. 

Some of these plaice young were thus still symmetrical, but most were more or 

less symmetrical, those taken at Thyborøn and N. of Frederikshavn were meta- 

morphosed specimens. gg 

On the North Sea and Skager Rak coasts the transition to the bottom-stage 
had thus begun at the end of April. Some of the young living at the bottom were 
not completely metamorphosed. 

A short time after the investigations mentioned were concluded, the »Sal- 
lingsund« came to the western Baltic, where we took up our station to the west of 
Skjoldnæs on May 6th, 18 fathoms (Tab. 1, western Baltic) and on the same day 
investigated the sand banks at Ærø i Søby Bay. "The picture of this day's imvesti- 
gations of the plaice young is quite different from the above, as will be seen from 
my notes in the journal. 
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D. 6—5—04. Whilst we had had but small takes of animal plankton in the Skager 
Rak, northern and eastern Kattegat and Great Belt, such a large quantity of young Aurelia, in 
size from a farthing to a half penny, as also Sarsia appeared to-day in the western Baltic, that 
each haul with the young-fish trawl in intermediate layers gave several liters. Many Sagitta and 
Pleurobrachia were also present. We got the impression that these forms, which are carried out 
and in the Belts by the currents, are here collected together. It is also possible, that when they 
are brought from the Great and Little Belt into the 10—20 fathoms deep basin west and south 
from Ærø, they sink down into the deeper, salt layers, which are almost stationary (see p. —), 
and the surface-current which is not sufficiently salt to support them, passes over them. 

Ås with the jelly-fishes, so with the Zish-eggs. Many eggs were taken to-day, and they 
are accustomed to remain here until the young appear. as they are at liberty to hatch out with- 
out being carried away as in the Belts. Thus we also found many fish young to-day, amongst 
others the plaice young. As examples may be given: 

W. of Skjoldnæs, 18 fm  Young-fish trawl — 3 fm., 10 minutes: 14 plaice young, from 
6 mm. (with yolk-sac) to 9 mm., as also many other fish young. Young fish trawl — 16 fm., 
20 minutes: 11 plaice young, all symmetrical, as also many other fish young. 

The whole of the pelagic life was further back in development than what we had found 
to be the case in the northern Kattegat. In the latter region the Aurelia young were throughout 
larger, and we fonnd no plaice eggs, whilst here we took several”, certainly with advanced 
embryos. In the western Baltic all the plaice young were symmetrical, some even with yolk-sac. 

In Søby Bay we searched both with the "hbobinet” net wading and the "half-moon” net 
towed after the boat in a little deeper water. The bottom here was ot fine sand, but no plaice 
were taken, either of the 0 or I group. 

There is thus a great difference in the plaice young we met with at the 
end of April in our northern waters and those we found in the beginning of May 
in the western Baltic. On the coasts of the North Sea and Kattegat metamorphosed 
young were already found before the end of April; we found none in the western 
Baltic even on the 6th of May. Both in the Skager Rak on April 28th and in 
the western Baltic on May 6th we found many pelagic plaice young; but it was 
only in the Skager Rak that some of them were asymmetrical, whereas the eggs 
of the plaice were only found in the western Baltic. 

The plaice young in the beginning of May are thus much further back in 
development in the western Baltic than in the northern Danish waters. 

On May 17th 1904 we were again stationed to the west of Skjoldnæs, 
18 fm. (see Tab. 1, western Baltic). On this day I have noted in the journal. 

D. 17—5—04. Many pelagic plaice young were found here at Ærø on May 6th. The 
question is now, whether these have begun their metamorphosis and have approached the coast. 

As before, we made some intermediate hauls with the young fish trawl to the west of 
Skjoldnæs, and we again got some plaice young, all of which were small, but little larger than 
those taken on the 6th, and they were all symmetrical. 

ÅA vertical haul with the pelagic net gave, as mentioned earlier, 88 eggs, amongst which 
one plaice egg. 

In Søby Bay we sought without result for the plaice young on the sands at the coast, 
in ca. I foot and also a little deeper water to 1'/, fm. 

The plaice young are thus not much further on in development than on May 6th. In 
other regards also the pelagic life recalls that of 6th. Sarsia and Awrelia were to-day again 
extremely numerous in intermediate water-layers, the specimens of the latter were somewhat larger 
than before. 

The hydrographical conditions were almost as on May 6th. 


£ Our finding of the plaice eggs in the western Baltic on the 6th of May is mentioned 
above p. 41. 
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On the 30th of May we were again at the same spot in the western Baltic 
as on the 6th and 17th. Immediately afterwards we went northwards with the 
»Sallingsund« and investigated the condition of the plaice young in the Skager 
Rak and northern Kattegat on the I1st and 2nd of June. 

By this means we again had proof of the great advance in development, 
which the plaice young in the northern Danish waters show over those in the 
western Baltic. 

On May 30th I note in my journal: 

D. 30—5—04. To-day we again took many pelagic p/aice young to the west of Skjold- 
næs. They were taken in intermediaie hauls with the young-fish trawl and were all symmetrical. 
In a vertical haul with the pelagic net we got 84 eggs, none of which were plaice. 

In Søby Bay we were successful this time in our search for the young plaice. With 
the "bobinet” net we took in ca. 1 foot of water 1 metamorphosed plaice young in which the eye 
had just completed the migration. In deeper water with the "half-moon” net towed behind the 
boat we caught 2 plaice young. Of these one was strongly pigmented on the right side, the eye 
had just completed its migration. In the other the left eye was on the ridge, and there was but 


little difference in ihe pigmentation of the two sides. They swam in a slanting position when 
put into a basin. 


The plaice young at Ærø were thus at the end of May at a similar develop- 
mental stage to those of the northern Kattegat at the end of April. In the northern 
Kattegat development was therefore a whole month in advance, and when we 
took them there in the first days of June they had with a single exception com- 
pleted metamorphosis. å 

D. 1—6—08. Skaw light-ship in S., 60 fm. (Pab. 1, Skager Rak). Young-fish trawl in 
intermediate layers — 40 fm., 40 minutes: no plaice young, many young of other species, e. g. 
long-rough dab, dab, a few flounder. Young-fish trawl on blocks on the bottom, 20 minutes: a 


few fish young, no plaice. Young-fish trawl on bottom, lå minutes: many adult fishes, 4 bottom- 
stages of longrough dab. 


We thus did not find the plaice young again in the Skager Rak, where 
they were so numerous on April 28th. 

We then searched the coast in Aalbæk Bay with the shove-net. No plaice 
young were taken, but the coast was exposed to storms and the action of waves 
and therefore little suited as an abode for the young plaice (see "Biol. Stat. Beret- 
ning XII”, p. 6: "Yngelens Udbredning ved Kysterne'"). 

We then went out to deeper water: 

D. 1—6—04. Off Aalbæk, 2—4 fm., sandy bottom. Young-fish trawl on the bottom, 


2 hauls of 10 and 15 minutes: 11 plaice young, 12—18 mm. These were all metamorphosed 
except one, which however was asymmetrical 


Next day we found to the north of Frederikshavn's harbour a numerous 
stock of metamorphosed plaice, 1—2 cm., which must have wandered in since 
April 27th, as we the found but one though we searched two hours (see above). 

On May 30th when we left the western Baltic the movement of the meta- 
morphosed young to the coast had just begun. In June we again paid a visit 
there in order to follow the fate of the young plaice. The day's investigations 
read as follows in the journal: 

D. 13—6—04. In deep water W. of Skjoldnæs we took to-day a pelagic plaice young 
in an intermediate haul with the young-fish trawl; it was symmetrical. 

In Søby Bay we took 4 plaice of the 0 group, 1/,, 1'/,, 1'/,, 3"/, em. in the "bobinet” net. 

In deeper water of ca. 1 fm. we made a haul with the "half-moon” net and got two 
plaice of the 0 group, 1, 1'/, cm. 
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The metamorphosis was thus not quite completed at Ærø in the middle 
of June. There were still some pelagic plaice young in the intermediate layers 
over deep water. 

From our investigations of the plaice eggs and voung in 1904 it appears, 
that the development in the western Baltie is a month behind that in the northern 
Danish waters. 

It must be clear to those who have followed our investigations at Ærø, 
that we took no assymmetrical young there in the intermediate layers over deep 
water, though we found the metamorphosed young at the coast. If we put all 
the plaice young taken in the western Baltic in a row, arranged according to their 
stage of development, we find there is a gap in the row. The young taken in 
deep water are all symmetrical, whilst those found at the coast are quite or almost 
quite metamorphosed. The transition stages are wanting. If we now form another 
row of the plaice young taken in the northern Kattegat and Skager Rak during 
1904, we find all the transition stages represented there. Considering the whole 
record, we see that a part of the row comes from Aalbæk Bay, 2—4 fm., at the 
bottom. From this locality we have an unbroken series of developmental stages 
from the beginning of asymmetry to complete metamorphosis. 

In thus appears, that he plaice young can pass through all the transition 
stages from the earliest asymmetry to the completely metamorphosed stage, im the 
meighbourhood of the coast on or near the bottom. 

This result is confirmed by our investigations at Kerteminde on May 19th. 
Concerning these I find the following notes in the journal: 

D. 19—5—04. We found to-day at Kerteminde a few plaice young on the coast in ca. 
1 foot of water. We used the "bobinet” and "half-moon” nets and searched for ca. 1 hour. In 
the latter net we caught 2 plaice of the 0 group, the smallest 13 mm.; in both the wandering 
of the eye was completed. 

In the "half-moon” net towed after the boat in "/,—2 fms. we got no plaice young: but 
the spread of this net is not very wide (ca. 1 meter), and we cannot expect to find the plaice 
young so densely distributed in deeper water as near the shore, where they crowd together 
gradually on wandering in. The young-ish trawl was therefore used from the »Sallingsund« in 
as shallow water as the steamer could come in to. We made 9 hauls altogether each of 7—8 
minutes. The hauls began in 7—8 feet of water and were carried out to ca. 2 fm. We succeeded 
in taking some of the few plaice young to be found at this depth — in all 7. Of these 2 were 
almost metamorphosed; the right side of the body was strongly pigmented and the crossing over 
of the eye was almost complete. In 4 the left eye was on the ridge. 1 was still symmetrical. 

At Kerteminde (Great Belt) we thus found the transition stages at the 
bottom at a short distance from the shore, as in Aalbæk Bay. 

In the Great Belt the developmental stage on the 19th of May was almost 
the same as on the 29th of April im the northern Kattegat and on the 30th of 
May in the western Baltic. 


Investigations in earlier years. 


In order to obtain a more complete picture of the occurrence of the plaice 
eggs and young than the investigations of 1904 can give, we may consider the 
results of the investigations of earlier years. 

In 1892 the Director found plaice eggs in January—April in Fænø Sound 
in the Little Belt. 
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On investigation of the plankton-samples collected in the years 1899—1901 
it was found, that plaice eggs occurred in the months November—April, but in 
November and December only in the southern parts of the Danish waters. The 
pelagic eggs taken in November and December were all plaice eggs, smaller eggs 
occurred even in January. 

In 1902 very extensive investigations on the distribution of the bottom- 
stages were carried out. The Director has discussed these investigations in the 
Biol. Stat. Beretn. XII, and I shall therefore only give a short extract from a 
report, which Joh.s Schmidt, who was then assistant at the Biological Station, 
made on the investigations of the distribution of the plaice young (0 group): 

f — —— — — in the beginning of September 1902 we succeeded in 
proving the undoubted presence of specimens of the 0 gr. in deep water, 10!/, fm., 
in the Baltic, namely, S. of Møen with Hestehoved in the N. !/, W., on hard sandy 
bottom with Mytilus, where we took 16 in the Danish trawl along with specimens 
of the I group and older stages as well as a young flounder of 24 mm. and a 
young dab of 30 mm. In connection with this it may be mentioned that I caught 
a young plaice of scarcely 2 inches with the Danish trawl on the 23rd of July 
1902 in the Baltie at Kriegers Flak (9—10 fm., Møen lighthouse in W. ”/, S., My- 
tilus ground).” 

It will perhaps be remembered, that I mentioned on p. 28 that many cod 
young in the bottom-stage were taken in 1902 to the south of Møen. I sought 
for the explanation of this occurrence in the hydrographical conditions and showed, 
than the salt bottom-water, which pushes from the western out in to the true 
Baltic, must carry with it the pelagic eggs and young. It is not excluded there- 
fore, but rather probable, that the specimens of the 0 group, which are now and 
then found in the true Baltic near Møen, are brought by the current from the 
west, though we cannot determine at what stage of development this occurs. 

In 1903 we took one plaice young in the Great Belt on February 26th 
and another on March 16th. Both of these were quite small; but a pelagic young 
plaice in which the migration of the eye had begun was sent to us at Copen- 
hagen even in the beginning of February. This specimen was taken in the large 
well in the working room of the Biological Station, where workmen are engaged 
in the winter with the preparation of apparatus and where there is a lighted stove 
each day. We took no asymmetrical young in the sea either in February or 
in March. 

In 1903 we found a few pelagic plaice young in the true Baltic: 

D. 25—4—03. Hestehoved in W. N. W., 4"/, miles, 12"/, fm. Pelagic net on pole, 10 
minutes: 4 plaice young, small, a few other fish young. 

These specimens of young plaice were probably carried by the current 
into the true Baltic, as there were no plaice eggs south of Møen in March 1903 
(see p. 14). It appears from the "Nautisk-meteorologisk Aarbog”, that in the period 
from the 20th to 21lth April 1903 much salt water (to 15.4 %%,, im 11 m. depth) 
was carried past the Gedser Reef ligtship imto the true Baltic. The plaice young 
perhaps came with this water. 

During the German iuvestigations in 1903 Ehrenbaum and Strodtmann 
found numerous plaice eggs in the western Baltic in February, fewer in the true 
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Baltic. In May we took a few in the western Ballic, none in the true Baltic. Of 
pelagic plaice young the German investigators found 2 in February in the western 
Baltic, one of which ""sogar schon in Metamorphose begriffen zu sein schien (sie 
war stark beschådigt)”. In May they found pelagic plaice young in the western 
Baltic and a single specimen in the true Baltic between Sassnitz and Trelleborg. 
They were all "jugendliche Formen” except one from Station II (between Als and 
Ærø), which was "im Stadium der Flossenstrablenbildung”. After discussing these 
catches of plaice young Ehrenbaum and Strodtmann remark (l. c. p. 87): "Es er- 
scheint demnach winschenswert, in der zweiten Hålfte des Mårz oder in April 
nach Schollenlarven in der Ostsee zu fischen, um mehr Klarheit tiber deren Ver- 
breitung zu gewinnen. Fur die Zeit ihrer grossten Håufigkeit ist der Februar wohl 
zu fruh, der Mai wohl zu spåt gewesen.” 

In this I can by no means agree with the German investigators. It ap- 
pears from Tab. I, that we have only taken one pelagic plaice young in the 
western Baltic in March 1904 with the young-fish trawl”, though we made not a 
few hauls with this apparatus at the end of March. On the other hand we found 
the plaice young in rich quantities in the western Baltic in May, and they were 
very small in the beginning of the month, as I have remarked above in my ex- 
tracts from the journal. 

We also investigated the true Baltic at the end of March: 

D. 18—3—04. Hestehoved in W. N. W., 4 miles, 12 fm., young-fish trawl on blocks on 
the bottom, 10 minutes: no plaice young, 21 other fish young. 

D. 19—3—04. Møen Cliff in W. N. W., 20 miles, 23 fm. Young-fish trawl ca. 2 fm. 
under the surface, 10 minutes: no plaice young, 40 other fish young. Young-fish trawl — 10 fm., 
10 minutes: no plaice young, 25 other fish young. Young-iish trawl on blocks on the bottom, 
20 minutes: no plaice young, 7 other fish young. 

ete. etc. 


At the end of March 1904 therefore we found no plaice young in the true 
Baltic at Møen, and to judge from our results in the other regions in 1904, May 
should certainly be the best month in the southern Danish waters to search for 
the pelagic plaice young. If the German investigators found but 1 plaice young 
in the true Baltic in May 1903, this means, that the pelagic plaice young were 
very scarce there in 1903. 


Resumé. Plaice eggs occur in the Danish waters in the months November 
—May; they are found in all Danish waters. Pelagic plaice young are taken from 
February—June. They are always extremely few in number in the true Baltic 
and in 1904, apart from the North Sea, were only abundant in the Skager Rak and 
the western part of the western Baltic. The hottom-stages appear in April. They 
have a south and east boundary to their distribution. This boundary changes 
from year to year, but always excludes the true Baltic and a greater or less part 
of the Belt Sea. Exceptions from the rule can indeed occur, and the bottom- 
stages of the plaice may be found in the true Baltic, but usually in deep water, 
ca. 10 fathoms. In the Lim Fjord the bottom-stages are anly found at the openings 
to the North Sea and Kattegat. 


£ On 23—3—04, Skjoldnæs in N. E., 19 fm., we took a small plaice young in a haul 
with the pelagic net. i 
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The development of the plaice young in the northern Danish waters in 1904 
was about 1 month in advance of the development in the western Baltic at Ærø. 

In 1904 we have so to speak found the plaice young in all stages of 
metamorphosis.:… And this shows, that metamorphosis can proceed at or near the 
bottom in the neighbourhood of the coast. 


Flounder, Plewronectes flesus. 


In our 1904 collections no distinetion was made between the eggs of the 
flounder and those of the dab. As regards the time and place of appearance of 
the flounder eggs, we must therefore be content to say, that the //ounder-dab eggs 
are found so to speak everywhere in the Dauish waters where we sought for them 
in the months of March— August (see Tab. 2). 

Pelagie flounder-young were taken by us in 1904 in April—June. 

We took them the first time at the end of April. We went from Nyborg 
on April 13th through the Great Belt and Kattegat with a detour into the 
Lim Fjord. On the way we used the young-fish trawl a great deal but found no 
flounder young. It was only on April 28th, when we were in the Skager Rak 
(see Tab. 1), that we found a few, in all 3. When we again turned southwards 
through the Kattegat, we found the flounder young everywhere, but they were small. 

In May we found many flounder young and almost equally many every- 
where. Whereas the plaice young in April and May were especially numerous in 
the Skager Rak and western Baltic, this was not the case with the flounder young 
(see Tab. 3 B). On the contrary but few were taken in the Skager Rak, and the 
western Baltic gave uothing in comparison with the other waters. 

In June pelagic flounder young were still found, but not many, and at 
the end of the month the pelagic life was quite over. 

The bottom-stages were first found on June 7th at Anholt harbour. From 
the middle of June onwards we met the hbottom-stages of the flounder so to speak 
everywhere where we made investigations, yet as a rule only where the salt water 
was somewhat mixed with fresh from outlets. There is no boundary for the 
flounder young in our waters as for the plaice, which separates the regions where 
the bottom-stages are found from those where they are not found. 

The reason for this difference in the distribution of the bottom-stages of 
plaice and flounder is, that the flounder young are not so dependent during develop- 
ment on the salinity of the water as the young plaice are. Further the eggs and 
young of the flounder appear later in the year than those of the plaice. We found 
the plaice young even in March, whilst the flounder young were first taken at the 
end of April. The warmth of the water increases considerably from month to 
month in the spring, and the hatching of the eggs and the further development 
proceeds more quickly in consequence for the flounder than for the plaice. The 
currents have thus not the same amount of influence on the flounder eggs and 
young as on those of the plaice, and are also perhaps less strong during the pelagic 
life of fhe flounder than during that of the plaice (concerning these conditions see 
"De danske Farvandes Plankton i Aarene 18398—1901”, I. p. 250). 

All the flounder young we have taken in intermediate hauls were symmet- 
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rical. The transition stages between symmetrical and metamorphosed young were 
found at the same localities, where we found the transition stages of the young 
plaice.. We took them first on May 19th. 

When we found the transition stages of the plaice (see under plaice) on 
May 19th off Kerteminde in ca. 1—2 fm. water (Tab. 1, Great Belt), we got 10 
flounder young at the same time. Of these some were symmetrical or almost 
symmetrical, in others the wandering of the eye was so far advanced that the -eye 
was on the ridge. They were taken in the young-fish trawl on the bottom and 
were probably living on or near the bottom. 

On the sandy banks at the shore, where we found 2 metamorphosed plaice 
young, there were no flounder young. 

The fliounder young at Esbjerg were at the same stage of development ås 
those of Kerteminde at the same period. Om May 2lth, Dr. Garstang's assistants 
took a number of plaice and flounder young there, when the English investigation- 
steamer »Huxley« lay in the harhour. The plaice young were metamorphosed but 
those of the flounder not completely; some were almost quite symmetrical, in others 
the eye was on the margin of the ridge. They were taken with the hands in 
quite shallow water; there must have been numbers of them. 

On May 30th we sought for the flat-ish young in Søby Bay (see under 
plaice). By wading in we took a metamorphosed plaice young in the "bobinet” 
net and a flounder young in the "half-moon” net, which was but little pigmented 
and was swimming obliquely, the one eye on the ridge. 

On June I1st off Aalbæk, 2—4 fm. (see under plaice), we took 11 plaice 
and 4 flounder young as also the young of other fish in two hauls with the young- 
fish trawl on the bottom. One of the flounder young was asymmetrical, the others 
symmetrical. 

Thus there does not seem any marked difference im time for the beginning of 
metamorphosis im the northern and southern Danish waters. Im the second half of 
May we found the transition stages in the western Baltic and Great Belt and on 
June Ist in the northern Kattegat. 

We still found flounder young, which were not fully metamorphosed, on 
June 14th at Agernæs and on June 20th at Kerteminde. At Kerteminde we first 
of all searched on the sand in shallow water with the shove-net and found a 
number of metamorphosed flounder young. Then we fished from the »Sallingsund« 
with the young-fish trawl on the bottom in 1—2 fm. water. In two hauls, each 
of 10 minutes, we took 11 flounder young, one of which was symmetrical, the 
others metamorphosed or in transition stages. 

The transition stages of the flounder were thus at Kerteminde on the 
bottom near the coast in depths of ca. 1—2 fm. both on May 19 and June 19th. 
The same rule holds good on the whole for the flounder as for the plaice young: 
metamorphosis may occur on or near the bottom in the neighbourhood of the coast. 


Dab, Plewronectes limanda. 


What has been said regarding the flounder eggs holds good for those of 
the dab. We have not distinguished between the two species and can therefore 
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only say, that in 1904 flounder-dab eggs were found so to speak everywhere where 
we songht them, from the Skager Rak to the true Baltic, in the months of 
March— August. 

In 1904, pelagie dab young were taken in the Danish waters during six 
months of the year, namely April—September (see Tab. 3 B). We found them 
everywhere from the Skager Rak to the true Baltic, most however in the northern 
parts of the Danish waters. They were by far the most abundant of the pelagic 
flat-fish young. Thus in June we took 755 pelagic dab young; more than we had 
taken of all other flat-fish together in the whole year 1904. 

In May the dab young were small. In the beginning of June we found 
larger specimens, 12—13 mm., with the wandering of the eye just begun. 

The bottom-stages were first taken on July 1lth: 

D. 11—7—04. At Schultz's Grund lightship, 20 fm., hard bottom. Young-fish trawl on 
the bottom, 10 minutes: 4 dab young, 1 of which at 13 mm. was metamorphosed and 1 at 12 mm. 
had the eye on the ridge, as also some adults. 

Next day we sought for the bottom-stages of the dab on soft bottom: 

D. 12—7—04. Anholt lightship in N. W. to W., 5, miles, 21 fm., soft ground. Young- 
fish trawl on bottom, 10 minutes: 17 hottom-stages of dab, 12—13 mm., also 20 young of long- 
rough dab in bottom-stage and many other fish. 

Tlus the dab young had begun to pass over to the hottom-stage shortly before 
the beginning of May. 

From now onwards we searched a great deal for the bottom-stages of the 
dab at the same time as we were seeking for the bottom-stages of the cod, see 
the chart p. 24 During these investigations we used the young-fish trawl on the 
bottom, but as it appeared that the apparatus usually went too lightly over the 
ground, we shortened the lines from the trawl to the boards, so that in passing 
over the ground the boards could stir up the bottom-material into the trawl. It 
was thus often filled with bottom-material, especially when we fished on soft ground, 
and it is on this kind of ground that the dab young are usually taken. To bring 
the trawl inboard over the railings, when it comes up from the bottom full of 
mud, is in so wise practical and we therefore steamed under half-power, when we 
had hauled so far in that the trawl was hanging along the side of the ship. In 
this way we washed out all that could go through the stuff of which the trawl is 
made, and the metamorphosed fish young could then be readily found in the 
remainder. In order to protect the young-fish trawl, which suffered a good deal 
on using it in this way, the Director had a special trawl made for this work: 
the ”"mud-trawl”, which was smaller and easier to handle when full of bottom- 
material. The ""mud-trawl” is only to be considered as a smaller edition of the 
young-fish trawl. 

The bottom-stages of the dab have only been detected in 1904 in the 
deepest parts of each of the regions. This holds at any rate for the southern 
waters. In the true Baltie we did not find the bottom-stages of the dab during 
1904, in the western Baltic we took only 2, one in 20 fathoms on August 4th, the 
other in 15 fathoms on August 26th. This catch is small in comparison with the 
many hauls we made there. 

In the northern part of the Little Belt, north of Funen, we took 9 bottom- 
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stages of the dab on October 12th. We found them in 11 fathoms water, that 
is, in a basin surrounded by the 10 fathoms curve (see chart). 

In the Great Belt in spite of a great deal of searching we only once found 
the bottom-stages of the dab. This was on November ård at a station to the west 
of Vresen in the 8—12 fathoms deep basin between the grounds at Vresen on the 
one side and Funen on the other. We got there 2 bottom-stages of the dab in a 
10 minutes haul with the young-fish trawl on the bottom. 

We made many hauls at various places in the Kattegat and at various 
depths, as will be seen from the chart. We got a few hbottom-stages of the dab 
neårer the coast than the 10 fathoms line, but only a few. Most were taken at 
about 20 fathoms. 

In October 1904 A. C. Johansen found many bottom-stages of the dab in 
the North Sea in ca. 10—20 fathoms, and earlier in the spring he took them in 
great number in Aalbæk Bay in less than 10 fathoms. 

Thus in 1904 whilst we found numerous pelagic dab young in the waters 
within the Skaw, the bottom-stages were rare in shallower waters than 10 fathoms. 
The bottom-stages were very few in number in the Belt Sea and in the true Baltic 
we found none at all. 


Long-rough dåb, Drepanopsetta platessoides. 


Eggs of the longrough dab were found during 1904 in March in the 
Kattegat and true Baltic (see Tab. 2), Our information as to their occurrence in 
the Kattegat comes from A. C. Johansen, who took not a few eggs of this species 
in the northern Kattegat at the end of March on his spring cruise with the "Thor” 
(see Tab. 1, Kattegat). The discovery in the true Baltic, where adult long-rough 
dabs are never found, may well cause some surprise and may therefore be men- 
tioned in more detail. 

On March 20th we were returning with the "Sallingsund” from the true 
Baltic making for the south of Gedser, but before leaving this region we took up 
a station in the W. S. W. of Gedser lightship, 4 miles away, 12 fm. (Tab. 1, true 
Baltic), thus on the boundary of the western Baltic. Here we made several ver- 
tical hauls from various depths with the pelagic net and found, that in the upper 
9 fathoms there were no fish eggs; when we sank the net down to a depth of at 
least 10 fathoms, however, we got a few. We then made a horizontal haul with 
the pelagic net on a pole, thus in ca. 1 fathom's distance above the bottom. We 
took ca. 100 eggs in 10 minutes, most of them plaice. but a few long-rough dab. 
The salinity at the surface was 7.3 /,,, at the bottom 16.7 ?/,. The surface-water 
originated in the true Baltic, the bottom-water from the westward. This is evident 
from the following scheme, which is an extract from Tab. 1, true Baltic and 
western Baltic: 
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Åt the Gedser station, where we found the eggs of the long-rough dab, 
the surface-water had thus the same temperature and salinity as at the station in 
the true Baltic (S. of Møen), whilst the bottom-water had the same temperature 
and salinity as at the station in the western Baltic (S. of Lolland). The eggs of 
long-rough dab, found at the bottom in the salt water, must therefore be con- 
sidered to have come with the bottom-current from the western Baltic. 

This explanation seems the more natural, as we found the long-rough dab 
in full process of spawning in the western Baltic some days later: 

D. 23—3—04. Bagenkop (Longland) in N. E. to N., 3'/, miles, 11'/, fm. Small English 
trawl, 2 hauls of 30 minutes in all: 5 Zong rough dab, two of which were females, 33 and 38 cm., 
three males, 16, 20 and 25 cm. All these had running roe and milt. Many other fish were taken 
at the same time. 

These were not the only spawning long-rough dabs we took in the western 
Baltic in March 1904. We also found both females with running roe and males 
with running milt to the west of Ærø. That we did not observe the eggs of 
long-rough dab in the western Baltic in March, is probably due to the fact, pre- 
viously mentioned, that few determinations of eggs were made during our March 
cruise with the »Sallingsund«. 

The pelagic young of the long-rough dab were found in 1904 (see Tab. 3 B) 
practically in all the Danish waters, where we sought for them in April, May and 
June, but not in the Lim Fjord nor in the true Baltic. 

We found them the first time on April 13th in the Great Belt (see Tab. 1) 
quite small, and all the young of long-rough dab we took in April, from the Great 
Belt, Kattegat and Skager Rak were small. 

Asymmetrical young of the long-rough dab were met with late in May: 

D. 31—5—04. Light buoy on Tangen in S. S. E., 11 miles, 7 fm. (Tab. 1, Kattegat). 
Young-fish trawl on blocks on bottom, 10 minutes: 5 young of long-rough dab, one was asymmetri- 


cal with left eye on the ridge and right side more strongly pigmented than the left; it was 
20 mm. long. 


Similar young of longrough dab were also got im the Skager Rak and 
eastern Kattegat in the first days of June. 

The bottom-stages were first taken on July 12th at Anholt in 21 fathoms 
(see under dab). We took there 20 young long-rough dab, 2—21/, cm., in a 20 
minutes haul with the young-fish trawl on the bottom. This must be a good 
locality, as, when we again fished here on July 28th, we got 34 young of long- 
rough dab in the bottom-stage in 10 minutes. 

The same rule holds for the bottom-stages of the long-rough dab as for 
those of”the dab, namely, that they live in deep water, but the young of the 
long-rough dab seem to seek even deeper water than the dab young. In 1904 we 
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did not find them in less than ca. 20 fathoms water, except for a single specimen, 
6—7 cm., taken north of Funen in 11 fathoms on October 12th. On the other 
hand we found the young of the long-young dab in deeper water than the dab 
young, as for example in the Skager Rak: 

D. 26—7—04. Skaw lightship in S. W. "/, W., 4 miles, 60 fm. Small English trawl, 
45 minutes: 12 long rough-dab, three of which were young, 3,3 and 3'/, cm.; also, many other fishes. 

As the bottom-stages of the long rough dab thus only occur in deep water, 
their distribution in Danish waters is very limited. In sufficiently deep water, ca. 
30 fm. and soft bottom, however, we have seldom sought for the hbottom-stages 
without result. We have found them even in the western Baltic: 

D. 17—8—04. W. of Lyø, 20 fm., soft bottom. Young-fish trawl on bottom, 5 minutes: 
6 /ong-rough dab, 4 of which were young, 2'/,—4 cm. 


2... Species with demersal eggs. 


Common sea-scorpion, Cottus scorpius, and Long-spined sea-scorpion Cottus bubalis. 

In the spring of 1902, when investigations of the pelagic life were being 
carried on by "the Biological Station in Fænø Sound and neighbouring parts of 
the Lattle Belt, some attention was at the same time paid to the determination øf 
the spawning-period of our two species of Cottus and their other" biological cha- 
racteristics. This was so much the simpler as a large number of both species 
at all sizes occurred in the neighbourhood of ""Stationen's” anchorage, so that we 
were able to collect a good material by the aid of various apparatus. Johs. Schmidt, 
who was assistant at the Biological Station in 1902, gives a description of these 
investigations in the journal, and I shall keep in the main to his description in 
giving an account of the spawning of the two species of sea-scorpion. 

D. 3—4—02. Fænø Sound. One /ongspined Cottus, placed in the well at the Station 
has spawned there. 

A description of the appearance and size of the eggs is added in the 
journal, but as Ehrenbaum in "Eier und Larven von Fischen der deutschen Bucht 
III. Fische mit festsitzenden Eiern” (Wissensch. Meeresunt., Neue Folge, VI Band, 
Abt. Helgoland, Heft 2, 1904) has given a description of the eggs of Cottus buba- 
lis, I find no reason for publishing Johs. Schmidt's description, which would be 
almost a repetition of Ehrenbaum's. 

D. 1—5—02. At Fænø. Fishing for Cottus with seines and hooks. Result: ca. 50, 
only two of which were the /ong-spined Cottus, the remainder the common Cottus. 

D. 6—5—02, At Espenhoved at below Hindsgavl, "/, fm., shrimp shovenet and trawl. 
A number of small Cottus (2—4 inches) of both species, most long-spined species, were taken. 

D. 7—5—02. Searched the Fucus clumps at Fænø Kalv with the shrimp shove-net. 
Some specimens of the /ong-spined Cottus were taken; also, eggs of the same species. 

D. 9—5—02. Off Anker S. of Fænø. Cottids (almost exclusively the long-spined species) 
were taken here at low water in the Fucus with shrimp shove-net. Most of the specimens were 
large, and all these had well-developed reproductive organs, yet eggs were only running from a 
few. The spawn (with rough, warty capsules) was also found on the Fucus and stones to which 
the Fucus was fixed, yet not so abundantly as on the Yth at Fænø Kalv. 

All the cottids taken near Fænø in the beginning of May were measured. 
The measurements are given on the lists p. 58 and p. 59. The following remarks 
accompany the measurements in the journal: 
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In the small specimens of the common and long-spined Cottus (1!/,—3'/, inches) the 
reproductive organs were very little developed. All the larger specimens of the common Cottus 
had spawned, but none of the long-spined Cottus. Some of these had ripe, running spawn, most 
had well-developed, but not quite ripe sexual products. 

The investigation made of the cottids at Fænø shows, that the sparwvning 
time for the common Cottus is over before the beginning of May, whilst the long-spined 
Cottus is yet scarcely m full spawn. 

On May 12th 1902, the Director writes in the journal that he had not 
observed any spawned specimens of the long-spined Cottus at Fænø up to that 
date. The Biological Station left the Little Belt shortly afterwards, and the con- 
dition of the cottids there was lost to sight. In the beginning of June (10th) a 
spawned female of the long-spined species was found in Ise Fjord (Kattegat coast 
of Sealland). 


D. 23—11—02. Off Kløverhage, 11 fm. (Great Belt). Small English trawl: 3 common 
Cottus, one female and two males. The female was full of large-grained, lightred spawn, about 
to be laid, the males had running milt. 

D. 5. & 8—12—02. Spawn of common Cottus laid in tank, sent from Nyborg (Great 


Belt) to Copenhagen. 
D. 4—1—03. Lyø in E., 20 fm. (western Baltic). Young-fish trawl on bottom: 1 female 


of common Cottus, spawned. 

D. 5—1—03. Lyø in E., 13—11 fm. Young-fish trawl on bottom: spawn of common 
Cottus on roots of Laminaria saccharina and on Flustra. 

These observations from November 1902 to January 1903 show, that the 
spawning time of the common Cottus falls in December. Ehrenbaum (l. c.) states, 
that the common Cottus at Helgoland spawns in December and January. We also 
have a single observation which indicates, that the spawning time may extend 


into January: 

D. 14—1—04. Hestehoved in W. N. W., 4 miles, 11 fm. (true Baltic). Small English 
trawl: 3 common Cottus, a female and two males; the female with %wel/-developed spawn. 

At the end of February and beginning of March 1903 we examined a 
number of specimens of the common Cottus in the Great Belt and true Baltic. 
They had all spawned. We also had an opportunity on this occasion to observe 
that some of the eggs which remained in the ovary of the spawned females con- 
tained distinct embryos. ; 

D. 27—2—03. Hestehoved in N. W. to W., 4 miles, 11—12 fm. (true Baltic). Small 
English trawl: 4 common Cottus, three male and one male. Ovaries of females almost empty, 
some of the eggs remaining contained distinct embryos. 

The same condition was noted by Nordqvist (Meddel. Societ. p. Fauna et 
Flora fennic)” im females of the common Cottus on the Finnish coast. This can 
only be explained on the supposition that parring takes place. Ehrenbaum says 
(1. cit. p. 123): Aber auch das Vorkommen der inneren Befruchtung als Abnormitåt 
muss vorlåufig als auf die nårdlichste Ostsee beschrånkt angesehen werden.« The 
preliminary boundary marked off by Ehrenbaum can now be extended, as we have 
found, .that fertilisation in the common Cottus also occurs at the Damish coasts of the 
true Baltic. 

In earlier years the spawn of the two species of Cottus was occasionally 
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found. There are three bottles in the collection, one of which contains the spawn 
of the common Cottus and is labelled: 

D. 5—1—95. Marens Rev at Frederikshavn (northern Kattegat), spawn, collected hy 
L. Kolderup Rosenvinge. 

The other three bottles contain the spawn of the long-spined Cottus; they 
are labelled: 

D. 11—5—90. Holbæk Fjord (north coast of Sealland). Spawn laid on a set-net. 

D. 22—5—90. Holbæk Fjord. Spawn from a set-net (probably a portion of the one found 
on the 15th) with wholly or almost wholly escaped young. 

Middle of April —91. Føns Skov (Little Belt). Spawn found on beach. 

As a result of these observations we may say concerning the spawning 
period of the two species of Cottus in the Danish waters, that me common Cottus 
spawns im December—January and the long-spined Cottus in April—Mavy. 

In consequence of the difference in the spawning time of the two species, 
the pelagic young also appear at different periods of the year. 

The pelagic young of the common Cottus occur already in January. 

In 1892 the Director found pelagice Cottus young in Fænø Sound in Jan- 
uary—May. There can be doubt that the young taken in Jamuary at any rate 
belonged exclusively to the common Cottus. 

In 1902 a number of the young of the common Cottus were sent from 
Nyborg (Great Belt) to Copenhagen in January. They were taken in the well of 
Stationen” and were small, all with yolk-sac attached. When "Stationen" was 
moved to Fænø and lay there from March dth to May 22nd, the occurrence in 
quantities of the young of the common Cottus could be followed from day to day. 
These young were most abundant in March; on March 23rd 169 young of the 
common Cottus were taken in one of the "bobinet” nets; the net had been hang- 
ing in the current for 1!/, hours. Even in the beginning of April the young of 
the common Cottus were present in most of the catches of pelagic young. At the 
end of April they became scarcer and were quite absent in May, in which month 
only one pelagic young of the common Cottus was taken in Fænø Sound, namely 
on May Tth. 

In 1903 we took the pelagic young of the common Cottus in the months 
February— May (see Tab. 3 A), but in May not later than the 1st, when we took 
two in the young-fish trawl in the western Baltic at Ærø. 

During the February cruise of the »Poseidon« in 1903 Ehrenbaum and 
Strodtmann found the pelagic young of the common Cottus in the western and 
the true Baltic. They found none in these waters in May. 

When Å. C. Johansen began his spring cruise in 1904 (see Tab. 1, North 
Sea, Skager Rak and Kattegat, February—March), the pelagic young of the common 
Cottus were common, but they were not evenly distributed over these regions. 
Johansen found many in the Kattegat on February 16th but none in the Skager 
Rak on the 17th. The result of some hauls in the North Sea with the young-fish 
trawl on February 26th was a single pelagic specimen ot the common Cottus. On 
the return cruise from the North Sea in March Johansen again found no pelagic 
young of the common Cottus in the Skager Rak, but many in the Kattegat. During 
our March cruise with the »Sallingsund« in the Great Belt, western and true Baltie 
(see Tab. 1) we found everywhere many pelagic young of the common Cottus, 
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In February— March 1905 many pelagie young of the common Cottus were 
present in all the Danish waters within the Skaw, but none in the Skager Rak. 

In April 1904 the pelagic young of the common Cottus were not so 
abundant as earlier in the year (see Tab. 3 B). None were again taken in the 
Skager Rak in this month (see Tab. 1, Skager Rak, April 28th). Even in May 
(6th) we found some in the western Baltic at Ærø (see Tab. 1), and on June Tth 
we took one, still small, pelagic young of the common Cottus in the Sound, N. of 
Hveen (see Tab. 1); but just as in 1902, when the occurrence of the pelagic young 
of the common Cottus in Fænø Sound was followed from day to day in the months 
of March—May, only a single straggler was taken in May, so that the occurrence 
of the pelagic young of the common Cottus in May and June 1904 must be 
regarded as exceptions from the rule. It thus appears: that we young of the common 
Cottus occur im Danish waters mm January—Apru with a few stragglers im May 
and June. We have found them in all owr Danish waters with exception of the 
Skager Rak. 

The largest pelagice specimens of the common Cottus we have taken had 
a length of ca. 15 mm. Concerning those a little larger Ehrenbaum says (l. cit. 
p. 137): "Dagegen wurden die nåchst ålteren Formen von 17 bis 31 mm. Långe, 
welche auch noch planktonisch leben, in April erst in einiger Entfernung von der 
Kiste (40 Seemeilen) gefangen.” We know nothing of a pelagic occurrence of 
such large specimens of the common Cottus in Danish waters. 

The occurrence of the pelagie young of the long-spined Cottus was not 
regularly investigated before 1904. In that year we found its pelagic young in 
May and June (see Tab. 1), yet only at the end of May, as we took -the first 
specimens in the Great Belt on May 24th. This agrees well with the result of 
investigations at Fænø in 1902, that the spawning time is in April—May. Pelagic 
young of the long-spined Cottus were taken in 1904 in the Kattegat, Sound, Great 
and Little Belt, but not in the western and eastern Baltic, though we investigated 
both these regions in June (see Tab. 1). 

In 1902 some pelagic specimens of the long-spined Cottus were taken in 
the northern Kattegat and Skager Rak in June, and a single specimen in the 
southern Kattegat in June 1903 (in the pelagic net, therefore not included in 
ab: "3vA): 

The pelagic young of the long-spined Cottus thus occur im Danish waters in 
the months of May and June. We have found them both in the waters within the 
Skaw, except the western and true Baltic, and also in the Skager Rak. 

There is a great difference in the abundance of the pelagic young of the 
two Cottids occurring in Danish waters; whereas the pelagic specimens of the common 
Cottus belong in early spring to the commonest pelagic fish young, the pelagie 
specimens of the long-spimed Cottus are always scattered and few in numbers in 
our catches. 

The bottom-stages of the common Cottus have rarely been found during 
the investigations of the Biological Station. In 1902 one specimen was taken in 
the northern Kattegat and three in the western Baltic: 

D. 13—6—02. W. from Nordre Rønner, 5 fm. (Kattegat). Young-fish trawl on bottom: 
1 common Cottus, 1 inch (c. 27/, cm.). 
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D. 18—7—02. N. from Bagenkop, 8 fm. (western Baltic). Young-fish trawl on bottom: 
1 common Cottus, 3 cm. 

D. 183—7—02. N. from Bagenkop, 8 fm. 5—4 fm. Young-fish trawl on bottom: 2 common 
Cottus, 21|,. and 37|, cm. 


Tab. H. Common Cottus, Cottus scorpius. 
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In 1901, Th. Mortensen, then assistant at the Biological Station, noted the 
following catches in the journal: 

D. 29—6—01. Off Snogebæk (Bornholm), 5 fm. (true Baltic). Sand-eel net: 1 common 
Cottus, |, inches (ca. 2 cm.) 

D. 6—7—01. Two-Brushes on Salthammer Reef (Bornholm) in N. W. ”/, W., 1'/, miles, 
15 fm., stones, algæ. Dredge: 1 common Oottus, "/, inch (c. 13 mm.). 

In the collections there is a bottle with a number of young specimens of 
the common Cottus ca. 5 cm. long. It is labelled: 

D. 2. to 4—8—99. Esbjærg Deep, ”/,—1!/, fm. (North Sea). 
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Apart from these catches we have not found the bottom-stages of the 
common Cottus in the Danish waters during recent years. 

The hottom-stages of the long-spined Cottus have also rarely been met with. 
In the western Baltic one specimen was taken in January 1903: 


D. 5—1—03. 


1 long-spined Cottus, scarcely 2 inches (ca 5 cm.). 
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Tab J. Long-spined Cottus, Cottus hubalis. 


At Fænø in the beginning of May 1902. 
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In the collections is a specimen of zhe long-spined Cottus of 4 cm. labelled 
Flækøjet, 1—9—91 (Flækøjet is a ground in the Little Belt near Fænwø). 

In May 1902 we found a number of the bottom-stages of the long-spined 
Cottus at Fænø, but by this time they were about a year old. 

All the pelagic young of the long-spined Cottus we have found had a 
length of ca. 6—9 mm. 

A good picture of the growth of the two species of Cottus will be obtained 
from the lists of measurements of the Cottids at Fænø in May 1902. A 0 group 
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of the common Cottus will be seen in these lists, yet only a part of the 0 group 
which is still pelagic in the beginning of May, as the bottom-stages, which must 
already be present in this month, were not taken by these investigations. The 
I group of the common Cottus is from 3 to 5!/, inchés (ca. 8—13.5 cm.). The males 
are a little smaller than the females. This difference in size becomes even more 
distinct in the II group, which includes females from 6 to 9:/, inches (ca. 15.5 —25.5 
cm.) and males from 5!/, to 87/, inches (ca. 14—21.5 cm.). None of the I group 
have yet spawned, whereas the II group is composed of spawned specimens. T'he 
common Cottus thus attains maturity at the end of its second year. 

There are likerwise three groups of the long-spined Cottus in the lists. The 
smallest specimens, of 1!//, to 3!/, inches (ca. 3.5—9 cm.) are about a year old 
and, as the pelagic young do not occur in the beginning of May, must be ascribed 
to the 0 group. Above this group, the list for the females shows two groups almost 
fused together. The I group is about to conclude its regular growth and join on 
to the older years in a common group, which on the appearance of the new 
0 group (i. e. the pelagic young) would be called the II group. The list for the 
males of the long-spined Cottus is rather irregular, but the condition is certainly 
the same as for the females, viz. that the I grup is about to fuse with the II group. 
The males are stwaller than the females. All the specimens of the I and II group 
are taking part in the spawning. The long-spined Cottus, like the common Cottus, 
in thus mature at the end of its second year. 

It appears from the lists of measurements, that the growth of the common 
Cottus at Fænø is more rapid than that of the long-spined species; but the growth 
in other parts of the Danish waters is perhaps not the same as that observed 
at Fænø. 


Resumé. 7'he common OCottus spawns in December—January. The pelagic 
young are very abundant in the inner Danish waters in January—April (May, 
June). The bottom-stages have been seldom found. Maturity begins at the end of 
the second year, when the ordinary growth ceases. 

The long-spined Cottus spawns in April—May. The pelagic young appear 
im May—June; they are much more rare than the pelagic young of the common 
Jottus. The bottom stages have seldom been found. Maturity begins at the end of 
the second year, when the ordinary growth ceases. 


Pogge, Agonus cataphractus. 


Just as for the two Cottus species we have also good information regarding 
the spawning time of the pogge from the spring of 1902, when investigations were 
carried on in the Little Belt by the Biological Station. 

D.10—3—02. Off Fredericia. English trawl: 1 Agonus with large, light red, almost 
ripe spawn. 

D. 22—3—02. Fænø Sound. One Agonus with spawn taken in cod traps. 

D. 7—4—02. An Agonus has laid some clumps of spawn in "Stationens” tank, where 
it has been for a few weeks. 

The eggs laid in the tank on April 7th, have been described by Johs. 
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Schmidt in the journal. The description differs in no essentials from that given by 
Ehrenbaum (l. c.) of the Agonus eggs at Heligoland. 

From these observations it will be seen, that the pogge spawns in April 
in the Little Belt. Ehrenbaum (l. c.) gives the months January—April as the 
spawning time at Heligoland. Whether the pogge also begins spawning before 
April in the Danish waters has not been closely investigated. 

Eggs of the pogge were found in the Little Belt in April 1902: 

D. 10—4—02. Dredged for fish spawn at Fænø Kalv with the toothed dredge. Spawn 
of pogge was taken, fixed between the roots of Laminaria digitata, as also a clump which lay 
loose amongst the bottom-material. 

D. 24—4—02. At Fænø Kalv. Some dredgings made on Alga- and Bryozoa-ground. 
Spawn of the pogge amongst the roots of Laminaria digitata was taken. . 

The hatching of the eggs proceeds very slowly, as will be seen from the 
following journal extracts: 

D. 16—10—02. Nyborg (Great Belt). Well developed embryos with distinctly pigmented 
eyes now appear in the eggs laid by a pogge in the tank on April 7th. The eggs lay in the 
tank through the summer. 

Ehrenbaum (l. c.) considers the incubation-period at Heligoland to last 
about a year, and it must have a similar duration with us, as appears from the 
time at which the pelagic young occur. 

In 1891—92 the Director observed the pelagic Agonus young in Fænø 
Sound in the months of January and March—May. 

In 1903 the pelagic Agonus young were taken in Fænø Sound in the 
months of March, April and May, but only in small numbers in May and not 
later than the 13th. The catches from March 1st—1åth have been preserved in 
the collections in a single bottle. Some very small specimens are amongst them, 
as their size, measured on the preserved specimens, varies from ca. 9—13 mm. 
The preserved pelagic specimens of later date, 1902, have a size of ca. 13—16 
mm. It is probable therefore, that all the pogge eggs shed near Fænø in the 
spring of 1901 have been hatched before the middle or possibly before the be- 
ginning of March 1902. 

In 1903 we found the pelagic Agonus young in February—May, but in 
May only during the first half of the month. 

Ehrenbaum and Strodtmann took them in February 1903, both in the 
western and true Baltic, but only in small number. They found none in May. 

In 1904 (see Tab. 1) we found the pelagic Agonus young from January 
to June, yet not many after March. In June we found them only in the be- 
ginning of the month, for example, on June 4th we took one specimen at Anholt 
(see Tab. 1, Kattegat), and on June 7th one specimen N. of Hveen (see Tab. 1, 
Sound). The last-mentioned was still small and was taken along with a small 
specimen of the common Cottus (see under common Cottus). 

In 1904 we took the pelagic Agonus young in all the Danish waters from 
the true Baltic to the North Sea. None were taken on the February and March 
spring cruise of the »Thor« in the Skager Rak, though the young-fish trawl was used 
a good deal (see Tab. i) and though not a few pelagic Ågonus young were taken 
in the Kattegat by the »Thor« and in the southern waters by the »Sallingsund« 
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during these months. On the other hand we got some at the end of April when 
we were in the Skager Rak (see Tab. 1). 

The pelagic young of the pogge are thus found in the Danish waters in the 
months January—May and a few stragglers in June. They are taken in all the 
Danish waters, but not in the Skager - Rak im the first months of the year. ; 

The bottom-stages of the pogge have only been observed a few times. 

D. 30—6—98. At Frederikshavn, 6 fm. (northern Kattegat). One Agonus, 22 mm. 
was taken. 

D. 4—8—99. Esbjerg Deep, "/,—1'/, fm. (North Sea), 1 Agonus, 43 mm. (measured in 
the preserved condition) was taken with some small specimens of the common Cottus. 

Specimens of 6—8 cm. have often been taken in the Danish waters in 
the -spring and summer, they belong probably to the I group. 


Crested Blenny, Carelophus ascamii. 


The pelagic young of Carelophus were first noted in the Danish waters in 
the spring of 1902. They were taken in Fænø Sound in the period from the 
23rd to 25th of March to the number of 16 specimens in all. 

In 1903 A. C. Johansen took a pelagic young of Carelophus in the Katte- 
gat on March 12th. Ehrenbaum and Strodtmann found two in the western Baltic 
on the 16th and 17th of February 1903, the one however on the boundary to the 
true Baltic (German station V). 

In 1904 A. C. Johansen took 4 specimens in the Skager Rak on March 
Tth and 7 in the Kattegat between February 16th and March 23rd. 

Pelagic young of Carelophus have thus in small number been noted from the 
western Baltic, Little Belt, Kattegat and Skager Rak im the months of February 
and March. 

Neither the bottom-stages nor older stages of Carelophus have anywhere 
been found in Danish waters. 


Lwmpenus lampetriformis. 


Investigation of the spawning-period of Lumpenus was begun in 1902. 

D. 150—5—02. W. S. W. from Lyø”, 19—20 fm. (western Baltic). Young-fish trawl on 
bottom, 10 minutes: over 1000 Lumpenus of 0 group and many older specimens of the same species. 

The specimens taken were measured. The resulting Table of measurements 
is given on page 65. It was inscribed in the journal by Johs. Schmidt, who has 
also added the note that all the specimens were unripe. 

In the middle of May therefore, there was nothing to indicate proximity 
to the spawning period. Further investigations were therefore postponed to the 
autumn: 

D. 24—11—02. W.S. W. from Lyø, 19—20 fm., soft bottom. Young-fish trawl on 
bottom: 100 Lumpenus, the larger of which, 6—7 inches long (c. 15.,—18 cm.) had yellowish 
white, yet unripe spawn. 


£ exact bearings: south end of Bjørnø to south end of Lyø, Horne Church well clear 
of the north end of Lyø. : 
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The spawning period must therefore have been close at hand and in the 
beginning of January investigation of the Lumpenus at Lyø was again undertaken: 

D. 4—1—03. W.S. W. from Lyø, 20 fm. Young-fish trawl on bottom: a large number 
of Lwmpenus, which were measured. 

The list of the measurements is given on p. —. It will be seen that the 
spawning time was already over in the western Baltic by January Tth, as: 

all the females recognised were spent with contracted ovaries and old eggs. 

Some days later a large number of Lumpenus were taken at another place 
in the western Baltic, one of which was ripe. 

D. 6—1—03. W. of Skjoldnæs, 18—21 fm. Young fish trawlon bottom: a large number 
of Lwmpenus”. Only one of the females examined had ripe, running spawn; this was clear as 
glass, slightly pale yellow with colourless oil globules. The other females were spent. 

In addition to these brief notes on the appearance of the eggs, Johs. 
Schmidt also inscribed in the journal a list of the measurements made of the 
Lumpenus taken at this station. This list is not given here, as the groups it 
shows quite correspond to those shown by the measurements from Lyø on the 4th. 

From the 1903 investigations we may conclude, that the Lumpenus spawn 
in December in the western Baltic 

Of the spawning in other regions we have only a single observation: 

D. 14—1—04. Hestehoved in W. N. W., 4 miles, 11 fm. Small English trawl; 3 Lum- 
penus, one female and two males, the female with well developed spawn. 

The pelagic young of Lumpenus were not determined before the spring of 
1902. In that year a great number were taken in Fænø Sound in March and 
April. None were taken at the end of April or in May. Pelagie Lumpenus young 
were taken on an excursion in March to the true Baltic. 

D. 19—3—02. S. E. of Møen lightship, ca. 16 fm. Young-fish trawl on bottom, 2 hauls, 
each of 10 minutes: many pelagic young of Lwmpenus, a few fish of other species. — Pelagic 
net on pole, 10 minutes: a few Lumpenus young, as also other fish young. 

In 1903 we took the pelagic Lumpenus young in February-—May. The 
large number of pelagic Lumpenus young taken im May in the western Baltic 
will be evident from a glance at the summary for 1903 (Tab. 3 A). An examina- 
tion of the separate journal extracts (Tab. 1), which form the basis of the sum- 
mary, will show that most of the Lumpenus young taken in May come from 
bottom-hauls, so that we cannot determine whether they have lived on or near 
the bottom. 

Ehrenbaum and Strodtmann state that they found the pelagie Lumpenus 
young in great numbers in February 1903 in the western Baltic and a single 
specimen on May 19th in Kadet Channel (Station V, in the western Baltic near 


Z) Johs. Schmidt endeavoured to utilize this rich catch of Lumpenus by cutting the fish 
in two and fixing the pieces as bait on cod hooks. 

D. 7—1—03. 2.30 p. m. S. E. of Sprogø, 16—25 fm.: set 200 hooks, baited with pieces 
of Lumpenus. 

Same date, N. E. of Sprogø, 3—5 fm.: set 400 hooks, baited in the same way. 

D. 8—1—03. The hooks in deep water (16—25 fm.) taken up in the forenoon. They 
gave 29 cod, most of which were 13—16/, inches (ca. 34—43 cm.), and 18 dabs. Very little bait 
was left on the hooks. 

Same day, afternoon. The hooks in shallow water (3—5 fm.) taken up. They gave 
22 cod and 3 dabs. A good deal of bait remained on the hooks. 
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the boundary to the true Baltic). They thus found none in the true Baltic either 
in February or May. 

In 1904 we took the pelagic Lumpenus young from March to May. They 
were exceedingly abundant in March in the southern waters. Most were taken in 
the western Baltic but many also in the true Baltic and Great Belt. In March we 
took 9 specimens in the Kattegat, all in the northern part at Læsø Rende. 

In April (13th) we took one specimen in an intermediate haul (see Tab. 1) 
and in May a large number in the western Baltic, some even as late on May 30th. 

It was only in the western Baltic that we found the Lumpenus young in 
May, and just as in May 1903 the greatest quantity was taken in hbottom-hauls 
with the young-fish trawl. In 1904 this apparatus however was provided with 
blocks, so that it worked somewhat above the bottom. It was therefore possible 
to distinguish between the young, which lived on the bottom and those which 
lived intermediately near the bottom. The bottom-hauls with the young-fish trawl 
(without blocks) are seldom noted in Tab. 1 and not for the May stations in the 
western Baltic. Thus all the Lumpenus young noted in Tab. 1, western Baltic, 
for May were really pelagic, but the great majority were living near the bottom. 
It thus appears that the pelagic young of Lumpenus in the transition to the bottom- 
stage approach the bottom and live pelagically there for some time. Some journal 
extracts from the investigations in the western Baltic in March—June will best 
illustrate this condition: 

D. 23—3—04. Skjoldnæs in N.E., 19fm. Young-fish trawl on surface, 10 minutes: 1 Lum- 
penus young and 163 young of other species. Young-fish trawl — 10 fm., 10 minutes: 82 Lum- 
penus young, 72 young of other species. Young-fish trawl on blocks on bottom, 10 minutes: 3 Lum- 
penus young and 4 voung of other species. Young-fish trawl on bottom, 10 minutes: no young, 
5 older Lumpenus. 

Most if not all the Lumpenus young were on that day living at the highest 
10 fathoms below the surface. 

D,. 6—5—04. W. from Skjoldnæs, 18 fm. Young-fish trawl — ca. fm., 10 minutes: no 
young of Lumpenus, 41 young of other species. Young-fish trawl — ca. 16 fm., 20 minutes: 10 
Lumpenus young, 38 young of other species, Young-fish trawl on blocks on bottom, 10 minutes: 
ca. 20 Lumpenus young, ca. 26 young of other species. Young-fish trawl on bottom, 10 minutes: 
ca. 30 Lumpenus of all stages, also of 0 group, no other fish young, a few other fish. 

Most of the Lumpenus young taken on this day were 18 mm. long. All the others were 
larger and gave the impression of being near the end of their pelagic life. 

We see from this that the Lumpenus young were nearing the bottom in 
the beginning of May. Even at the end of May they had not all gone over to 
the bottom-stage: 

D. 30—5—04. W. of Skjoldnæs, 18 fm. Young-fish trawl — ca 15 fm., 30 minutes: 
1 Lumpenus young, ca. 35 mm., 94 young of other species. Young-fish trawl on blocks on bottom, 
20 minutes: 7 Lwmpenus young 30—40 mm., 65 young of other species. 

Though we thus still found a few Lumpenus young in intermediate waters 
on May 30th, the great mass of the Lnmpenus young in the western Baltic must 
by that time have changed over to the bottom-stage. On June 13th, when we 
were again fishing at Ærø, the pelagic life had been given up: 

D. 13—6—04. W. of Skjoldnæs, 18 fm. Young-fish trawl — ca. 16 fm., several hauls: 
no young of Lumpenus, many young of other species. Young-ish trawl on bottom, 10 minutes: 
6 Lumpenus of 0 group with brown abdominal pigment. 
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We may thus conclude, that /4e transition to the bottom-stage in the western 
Baltic takes place in May: 


Tab. K. Lumpenus, Lumpenus lampetriformis. . 


W. S. W. of Lyø, 19—20 fm. (western Baltic). 15—5—02. 
Young-fish trawl on bottom, 10 minutes. 


W. S. W. of Lyø, 20 fm., 4—1—03. 
Young-fish trawl on bottom. 


Q = definitely females, O — males or doubtfully females: all un- 
ripe. Some of the specimens of the 0 group (well over 1000) were mea- 
sured in order to indicate the place of the group in the list. 
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Q = definitely females, O = males or doubt- 
fully females. All the definite females had spawned, 
with contracted ovaries and old eggs. 
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We have had no difficulty in finding the bottom ståges of the Lumpenus. 
They live together with the older annual groups on the soft, covered ground in the 


Here they pass their whole life after the pelagic stage 
We can therefore obtain all the different groups in the same haul 
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with a sufficiently close-meshed apparatus, e. g. young-fish trawl. Each of the 
lists on p. 65 is based on the catch of a single haul with the young-fish trawl. 

We found the bottom-stages in very great numbers in the western Baltic, 
as will be seen from the accompanying journal extracts. AÅ considerable number 
of the bottom-stage was also taken in the true Baltic. 

D. 3—7—02. Hestehoved in W.N.W., 12 fm. Young-fish trawl on bottom, 10 minutes: 
Ca. 800 bottom-tages of Lumpenus, 83 older specimens of same species and a number of other fishes. 

This station lies to the south of Møen. We have often taken the Lum- 
penus further to the east in the true Baltic, both the bottom-stages and the older 
specimens, and in considerable numbers. At Bornholm in 1901 a young specimen 
in the bottom-stage was taken along with a number of older specimens of the 
same species. 


D. 28—6—01. Off Aarsdale (Bornholm), ca. 38 fm. Toothed dredge: 1 Lumpenus, 
17/, inches (32 mm.). 


Tab. L. Lumpenus, Lumpenus lampetriformis. 


g & | Arkona in S. S. W, 10 miles, 23 fm. (true Baltic), 
i > DEERE Sl 
de) 2 Small English trawl (with small-meshed net 
8 = round cod-end). 
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It appears from the above, that the pelagic young of Lumpenus are com- 
mon, not only in the two parts of Baltic hut also in the Great and Little Belt, 
but rare in the Kattegat. We have not taken the bottom stages in the Belts, the 
right sort of soft ground in deep water being scarcely to be found there, whereas 
we have several times taken single specimens of the hbottom-stage at suitable 
localities in the Kattegat: 
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D. 7—5—03. Anholt lighthouse in N. to W., ca. 6 miles, 22 fm. (southern Kattegat). 
Young-fish trawl on bottom: 1 Lwmpenus, ca. 4 fm. 

D, 12—7—04. Anholt lighthouse in N. W. to W., 5'/, miles, 21 fm. Young-fish trawl 
on bottom: 2 Lumpenus, one of which was ca. 6 cm. 

The young of Lumpenus thus require soft ground in deep water, about 20 fm., 
to be able to change over to the bottom-stage.. The older stages are also found to- 
gether with the bottom-stages, and we may form the following rule, based on our 
many catches of Lumpenus: Lumpenus are to be found everywhere where there 
is soft bottom at a depth of ca. 20 fm., many in the southern Danish waters, few 
in the Kattegat. Where there is soft ground at a less depth, a few are to be 
found in the southern waters, none in the Kattegat. 

The growth of Lumpenus is specially easy to determine, both the young 
and old specimens, as mentioned before, being taken in the same haul. From the 
measurements it will be seen, that the Lumpenus in the western Baltic have a 
length of at least 6"/, inches (ca. 17 cm.) at the end of their third year. It becomes 
mature then and the ordinary growth ceases. Tab. L shows, that the growth in the 
true Baltic is almost as m the western. 


Gumnel, Centronotus gumnellus. 


No observations have been made by the Biological Station regarding the 
spawning of this species. 

The pelagic young were observed in Fænø Sound in February—May 
1891—92, and they were taken in the collections of 1890—1901 in January—April 
in the Great Belt, Kattegat and Skager Rak, in January only in the Great Belt 
and southern Kattegat, in April only in the Skager Rak. 

In 1892 the pelagic young of the gunnel were found in March and begin- 
ning of April m Fænø Sound. On May Znd a specimen was taken in a bottom- 
haul with the young-fish trawl. 

In 1903 the pelagic gunnel young were taken in Febrwary and March. 
We found them in the true Baltic, Great Belt and Kattegat. The catches in the 
true Baltic are not put down on Tab. 3 A, as they were made with the pelagie 
net. I mention them here therefore: 

D. 27—2—03. Hestehoved in W."/, N., 12 fm. Pelagic net on pole, 15 minutes: ca. 
100 fish young, amongst which 1 young of gunnel. 

D. 27—3—03. Gedser lighthouse in W. to S. /, S., 7'/, miles, 10 fm. Pelagic net on 
pole: 11 fish young, amongst which 1 young of gunnel. 

Elwenbaum and Strodtmann found a small number of pelagice gunnel young 
in the western and true Baltic in 1903, namely, 4 in February in the western Baltic 
and 1 "noch jugendlich” in November in the true Baltic between Trelleborg and 
Sassnitz. 

In 1904 (Tab. 1) we took the pelagic young of the gunnel from February 
to June, but in June only in the beginning of the month, taking one in Aalbæk 
Bay on June I1st and two at Anholt on June 4th (see Tab. 1, Kattegat). 

The distribution of the pelagic young of the gunnel is fairly northern, 
especially in comparison with the pelagic young of Lumpenus. This appears clearly 
from Tab. 3 B. In the Kattegat, where we only found them in March along with 
a few pelagic young of Lumpenus, we found the pelagic young of the gunnel in 


68 


the months of February—June. In 1904 the pelagic young of Lumpenus were 
taken in greatest number in the western Baltic, then follow the Great Belt and the 
true Baltic, whereas we took the greatest number of the pelagic young of the 
gunnel in the Lim Fjord, Kattegat and Great Belt. In April we found only a 
few pelagic fish young in the Lim Fjord, but over half of these were gunnel. The 
water in the fjord is fairly salt, usually ca. 3 %,. 

From these investigations it appears, that the pelagic young of the gunmnel 
are found in the Danish waters from January (in the true Baltic from November, 
according to Ehrenbaum and Strodtmann) to the beginning of June. They are found 
im all the Danish waters from the true Baltic to the Skager Rak, only in small 
mumbers in the western and true Baltic and Skager Rak, im specially great numbers 
im the Lim Fjord. 

The bottom-stages of the gunnel have only once been found. 

D. 18—7—02. S. of Gulstav, 6--7 fm. (western Baltic), red algæ. Young-fish trawl on 
bottom: 3 gunmel, of which one of the 0 group. 

This specimen is preserved in the collection and measures 3!/, cm. in the 
preserved condition. 

Older specimens of the gunnel have been found in all the Danish waters 
except the true Baltic. We have seldom taken more than one in a haul. 


Catfish, Anarrhichas lupus. 


Concerning the spawning of this species only the following is noted in the 
Biological Station's journal: 

D. 6—7—98. Skaw ligthship in S. W., 40 fm. (Skager Rak). Danish trawl: 1 cat/ish, 
spawn far from ripe; eggs had a diameter of 3 mm. 

D. 17—4—02. S. of Anholt, 10 miles, 16 fm. (Kattegat). English trawl: 1 large catfish, 
partly spawned. 


The young of the catfish, like the young of Carelophus, was first detected 
in Danish waters in the spring of 1902, when the the Biological Station lay in 
Fænø Sound. Å young catfish was taken there on April 6th. Since then only two 
catfish young have been found in Danish waters, both in the northern Kattegat, 
where A. C. Johansen took them in 1904, on March 14th and 22nd, in a haul 
with the young-fish trawl (see Tab. 1). The apparatus was on the bottom both 
times, and there is thus the possibility, that the catfish young taken were not 
living pelagically. 

The young of the catfish have thus been found in Damish waters at the end 
of March and beginning of April, three specimens in all, one in the Little Belt, and 
two m the northern Kattegat. 

Otherwise only large specimens of the catfish have been taken in the 
Danish waters, and never more southerly than the Kattegat. 
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Common names of the species. 


Name of the fishes whose young we have found in the Danish waters 
within the Skaw. 
dem. denotes, that the species has demersal eggs, pel., that it has pelagic eggs. 


English name: Latin name: 
Common sea scorpion ....dem.... Cottus scorpius, Linné 
Longspined sea-scorpion ..dem..... »  bubalis, Euphrasén 
Gummi sr PR SME FA N.E Pole Trold sp 
Foss ET REE dem.... Agonus cataphractus, Linné 
Mac kene See dre SKE pel..... Scomber scombrus, Linné 
Elorsesmag kereleeer se set ? .... Caranx trachurus (Linné) 
Threespined Stickleback ..dem.... Gasterosteus aculeatus, Linné 
Nine-spined » dense » pungitwus, Linné 
Fiften-spined » ..dem.... Spinachia vulgaris, Fleming 
BAD Ord SSR ER ET pel..... Labrus sp.) 

Creste ds blenny see dem.... Carelophus ascanini (Walbaum) 
Bumper eee dem ... Lumpenus lampetriformis (Walbaum) 
MEE RE NE DSR E dem.... Centronotus gunellus (Linné) 
CAUSE ANE ALDER SER dem.... Anarrhichas lupus, Linné 
Viviparous blenny ....... viv..... Zoarces viviparus (Linné) . 
GODE TR HANSEN RE ME 4 dem.... Gobrus sp.” 
AD ye er sr ne dem.... Aphya pellucida (Nardo) 
Crystallogobius .......... dem.... Crystallogobrus milssonn (M. v. Diben and 
Jr Koren SS: RR) 

Dragoner en NE ss pel..... Callionymus sp.” 
Bum ps uk ere eee on dem.... Cyclopterus lumpus, Linné 
Bipart ds se EN ir, dem.... Liparis sp.” 
CORR Rens pel..... Gadus callarias, Linné 
HAS REESE OASE 533 pelse » …… aeglefmus, Linné 
Wir Rae AE SNE ln pelse: »…… merlangus, Linné 

SNOrWwayg pour eee pers »…… esmarku, Nilsson 
Rosine SNE poler On os sp 
Sand: eels tee SS KREERET: dem.... Ammodytes sp.” 
Bongrourikdab see pel..... Drepamopsetta platessoides, O. Fabricius 
luret BESS TSE SE pel..... Bothus maæimus, Linné 
Brill ssE SRERvE SE YNGRE: polske »… rhombus, Linné 
Sea LES Døber SNS REE: pel..... Arnoglossus laterna (Walbaum) 
Norway topknot ......... pel..... Zeugopterus norvegicus, Gunther 
Millers 55 LT rens par. » punctatus (Bloch) 
IBlaTG SERENE fS SAN SEERE pel..... Pleuronectes platessa, Linné 
Hlounder sees SE SSR jer » Jesus, Linné 
Da DERS SELE Be RES: peer: » limanda, Linné 


Soles ERE et DØRR pel.…... Solea sp.” 
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Garhisk re aa NNE dem.... Belone acus, Risso 
Hering Se ENN N NE dem.... Clupea harengus, Linné 
SPEER SE Re NORS: pole »…… sprattus, Linné 
Pine: fiskes ere øst REB dem.... Syngnathus sp.” 

Ola ERNE Se ss se dk nr dem.... Nerophis sp.” 


The young of the following species were taken during the present investiga- 
tions, but only outside the Skaw: 
WES VELSET BERGE SUSE pel..... Trachinus draco, Linné 
Great silver smelt........ ? .... Argentina silus, Ascanius. 


= The following species of the genera, within which the young have not been determined 
as to the species, occur as adults in the Danish waters within the Skaw: 


Trigla gurnardus, Linné — T. hirundo, Bloch 

Labrus berggylta, Ascanius — L. melops, Linné — L. rupestris, Linné, as also some rarer 
Labrus species 

Gobius niger Linné — G. minutus, Gmelin — G. ruthensparri, Euphrasén — G. microps, 
Krøyer — G. pictus, Malm 

Callionymus lyra, Linné — C. maculatus, Rafinesque 

Liparis montagui, Donovan — L. liparis (Linné) and perhaps L. barbatus, Ekstrøm 

Onos cimbria (Linné) — 0. mustela (Linné) 

Ammodytes lanceolatus, Lesauvage — A. lancea, G. Cuvier 

Solea vulgaris, Quensel — SS. lutea (Risso) 


Syngnathus acus, Linné — $. typhle, Linné — S. rostellatus, Nilsson 
Nerophis aequoreus (Linné) — N. ophidion (Linné) — N. lumbriciformis (Yarrell). 


- DSB SnydOT AE) F 


sniqoSoJ[B4SÅAN) I 


OP adred "po 
2 oarld "pop 


Pop 


"MI "MS ur 
drys My | "197 
"M 7 "MS Ur 


G | drysyqån meyg | "1, 


NMN Ya UI 


GE SUIDØTOPBA | 5/44 
GaN "MAN ur øxQ | 
TSUN "MAN urøxQ | 9%, 


87'asa ur sreysag | "/,, 


( (9 HSE Ur sregsuH | ,x 
”Yesobeys "7061 
"JB] SOSSOTSOULV 2 | 
'snlqoS om BISAT | 
(ODBIP SNUTYDBLT T | "ra ur drys å 
eds BJSILT $ (4 Sp JUyST Jeog su1oH | ' 
| 
T99s0T eu sug T UN 9 "MAN SA) Pa 
fædydy 08 "| — 8 gr ur drqsyy3t <A | 
N UN AN ur £onq | 
lø 0 £, ||. eq qÅpevio) |, 
HEE ke UN ran ur <onq | 
+Snyelds voda[D) IT | 3 0 | E |8 Teq qÅpeery) |", 
bes UION 7061 
EKSISTENS aka a=I ke) ol Es doll SPH > Sl 
N N SETE ESS ESS] KE Er cHK=R H=I SI! SE ao Fo Ø | 
("para SKE he NE SE VE he Elle ENE leg SE ges EB lSlE | g 
sy IopJo SljelrlielsSlie6ele ES S|51m ES See Sold, 5/95 5) & 
SEGL SIS, Se ES lele|m &lsS'P|E 8195 |8E 'saraodg SESTSE SE SELE ERE g 
BUZ SN FE Sa SES Er Km Heal ko Hol hs Sjæl |S|ENP IRS SE Kl ES ESS RD EBA S USE S Sr ger = 
ry ag 26 is æ SEE LS | z Fe [TT = tut sIs" == SN H=ri! i a 
DS VA 2 BA RB ——————————————————————— 2 & SSU] o 
"s333 jes1awap "s383 Idrgejad g 5332 ysy epg SNS iy= al = 
UuIm salaads jo 3uno£ ysy adrgejad jo JaqwunnN 3 Lan > 
[Me] uSIJ-3un0 4 "JON 213ejog ydesbospAH "I9B]d 


(>punssumeg« 94) <q 1opuewor 


ou ”>I0yT,: oyJ Åq poJjes1nsoAuUr aJ0M 4850984 pUu8 HF84y IoS8yg 'Bog UWON 9q1 UI 19909909 pue 1oqwuoydag "Yom y 'A1n1qaq Ur su01984s I[V) 


"061 ur Surnp sagen ysmegq op um guNn0ÅA put s380 ysy olsejagq 


1 gel 


"ovds Jo 498 WOt poymwuo st toqumu 943 Jo Juop ur (9) "» 'oysnxordde os æpnqor) pus "ds vodnyg 1opun somsy oq) 4 stoqwunu ag ; 
”poqunoa g0u 4nq uo4e) olom s350 44) soy8drpur s230 ysy orgejod Jo zoqwunu twpun + , 


| | IHRE) LÆSE | "MNM Ul i 
IKE NES | IF LES) Es I] | odd "pod | +- |eT| 0 OG (åg | drysyys sw 
| | | Eg FØR] MVA SUI 
VESTE | Ile 1079 —=| | SET | 0 ge fe us tu[oysUugg pr 
| JR | [0 [—— | | | | 
dug seyoryauy 7/6 |—| FIG ENE === |1—11091.9 osTejd "pod | +- (Og 019 sang xæqgrev Fr, S 
(OR ht fe EJon] | | === —| |: 6 o0ls | |  opuog øsærg| "| 
|| || || | | 
| | I] | | | É 
RE) | FF G | EJE ler! o Ol 9T EL S8494OH | ' 
Ft) ll | I GER See) | pun1sJop 
SEE EISNOTES er | 0 Ol or -PHW 91098 "F "8 
KEIKSN | ea er et ent Ja) NES) | Hr RE na Ser] VR 
(ES KE br Bee MOON ES ESEHE NE) IIGT 10 | rd | Ol 2T ler poA0YOX NEN | "lor 
| | | | i: 9 2 & 
ost snydojo4en 2 079 — —|T | |T 079] 2 | æ | | IST) 0 Fee” T IO | "sur some For 
le FEER | | 
eboney 7061 
EL TESS EET So DE Me oS EM PE FEER SS 
| ! LI | | | 
ha ESS 1.9 [1 6 len rer rager 
sniqosogIsA1D T | - |—|—! z— |E= | OG (OLT ”o1| 0 | 82T 62) drys Avyg |", 
ca | | 
| IE ERE 'S "HS UI 
sngis Buu081V I | FEDE EESES ES | 09 027 GE zx suofør |"'/,, 
ED | La] | ; 's fle "HS UW 
songs Buu081y g | FE GE] | | — || 09 (008 Fog |”TT| 0 1988 ler sreysmg | "/, 
FE SEE 1) "5 70 UJIM otuos "Mo "I "MS ur 
FEE | GT OT | OT jyetds I 'qEp-topunop T [02/4] 0 09 fø | drysyqå mwyg 
== | T!3 | |9 0g|02, = 
| —| 9 OT | OF 330 Uu899898019) UN GENET 
Torso super) ] JES) |—|— I—! ogo OT OT "30 ygrm Aue grads 002 C| 0 02 |0T UL JBYSOSY | "/,, 
| hegn | | 1 "zl 9: log 
FEDE | = | oTos T 'qÉp "Fe "2 103 Sul 
tuse super | | fl KE EEN 1: i i 
eToro SnpbEeE I | I henter SE Fri -zopunop "Sum 207 (002 "Tog gg TT] 0 | 09 drysyqsg myg | "/, 
"Tuse snp8r) g| | | | i | | sv Ve reg 'te (op 
frorgoe snp8r) c9 OG FED | (ei | mL & STI =19 LET Ge NØl glds 'qep-topunoy 5706/89 |g SSKun 
ET || | == Sea er FE 0T| 0 Surmp 901 "po |002| g| 0 fsal"e | 0 for (fr Gys ysg mes | "6, 
| | | ! 
| | | qEp "Fe fa (OP Here Fre hor eRES] 
| | | zopunop 'oorsjd pod | + |e7! 0 Fre fr | 0 for OT! "as uw uoløg 
SE) Hz) HE, I. Es NES >= — | — ||0£ |0g1 HE ldife "MIS ur E: 
JE se | Ez == SIE FE EE e IO E KO 0 ogogT age | of0oer 6e smeg] "4 
BARER | Halk "MY MSS Ur 
ORE ER] ETERN "poo| T |0gg9 FFrel”'e |g9 [06 16] drys Aeg 


”IeJsoT yJEu SUS g 


sniqosoJ [BJ SAID 2 


Bdydv g 
nur snIqor) I 


sea ,SS319,, 6 


"se snydojamen 2 


"se snydoparen) 2 


"dn SBYOTYLIBUV I 
fase snydojoen TI 


rd 
rr 


[ar] 


mo 


ra ca 


1Q 


GI 


JIOpPpPEyT 'qep 1apunoy 


S++ 
GQ 


Sum 4901 ] "po | —+- 


qep zopunop | +!- 
qep-topunoy 
foarejd Q9T "2 "pod 


IL 
qep 

»dopunop 'aatgd "po | —+- 
qep 

-zopunop ford "po9 | —+- 

qep u43nol 

-ZUuoT 'øaterd Qf "3 "pod | + 

qep 

Toapunop 'ostejd "pod | + 

qep 45001 3u0T 

-Tapunop (9918 [d "pod | —+ 

qep-q5n01-3uoT 'qep 

-zopnnop 'aotjd "pod | —+- 

qep-q300. 

-SU0T "qvp-topunop 


002-00T '2arerd "pod | + | 


qep-tapunop 9] "I | 


fodrejd Og "a "pod OT "2 | OF | 


"qep-tapunopy QT"? | 


faorerd Og "2 "p03 Q0T'2 (ET 


qep 
-zapunoyp 'odrjd "pod | —+ 
| 


9 
0 


ARIBNE 


0 


GT | "ga 


1Q 


«rysyg ST 
SaPUSY ØSET IV | "22 


BES Y HO le 
BESV HO | "/s2 


N SIE N mn 
"AN ur uælE | "/,, 


"HAHN ul uoamy | /,, 
87 g Ul 
moqzey soquv | 


He su 
Jy3 HOqUV 
"AS ur drys 
JT SUPPL T 
"ses MU diys 
mysy suo Jo pUrLT 
UM ur drgsyysig 
opusy øsæT 
"MMS Ur 
digsyysg spe 
IN Y'MN UI 
drqsyqar sed 


MSM ur 
u9pun13.1oqqOoN 


UN UL UusTopung 


Ur UI uaTopung | '& 
"Hr 'S Ul ty 
usufoysuH| 


jeboyen "7061 


ESSENSEN Ta] ES IKØMEE al l=lKeJ| Q m= z Så an == 

("pr TU) EH Sy ISU BSA ES FERSK RS ES Es SE HEER: HEE SES |SISIS] 
SSR BEER FEE SEES lElola = FE SEE HEER KS KEE ag 
ysy zopIo S Jjglkrle|Slt&Fl|E ZOhS SIE Im 2 E SKE SEES ba Kb = 
Se ER ere Ho KOS RE SURE Ra 2lS/S IB | I El '"satdedgs SSR KERES SES > 
pus ES ERS RE HE NE See a SES te BRS te SR] HS0 3 £ 
i å REN ER, Her] Kal br rs] [2R HEHE É; E| ES jens SÅ = ESS Ea eg =T 'sourlvag = 
sardads 19490 SE m | &£ lbs Sl (== VE REESE I SS HOS SURE : S 
g Eg SDAlE: s|s Læ (= =2 DRESS MESSEN SES e | 3 

zl Fer ; . =E > == = za — == | 

Ty "| al se AES 7 JE | B|E SUS STR EISSN 
"s883 |esIawap "s333 drgejad ig" BESS rEgE s ILERIES SUSE EN S 
UIm saldads jo ZunoA ysy dlsejad jo JaqwnnN bz E [12 YES ESS SSR) SVG] FATA ES > 

[Me] YSIJ-ZUuUNn0 4 "19N adlBZejoag KydeabospAH "309B| d 


ev LE 


13 


— 


"so super) I] 


tsa SsnpbBr) 
0 UTAL 


ad 


[I 


3duyudv I 
oDtegd 
JO S958J8-U10990q TI 


INT A F 
BAydy p 
snIqo50[ [BISAT € 


»BUnIqM F 


kan! 


KØR: == —borr | |g 
— |—| — —|— g [ 
bel G |—|T ||—| 9 |rx/6 ir 197 | —] 2 

i F pH 

—|gI g G 1082'8 | 132 — GI 

'g |—|01 ge) 
I - ID 3 |—|— 

—|2 I g (VO! ENE ENE 

boot | 

ty I æget a 
—|-lg 6 |—|—|—|—|— | Fr la|e 

| 
BF OTP/ GT |6 |=IG | SR 
[e) — NE e 
| 
—| eg — I &|I (2 —-—|—]|— 
lø | 9T|F1 8 || 1 —]T 
| 

He I je = I 

| T 069/G |& IT 2 |— — 
SEE ES EUGENE ES 
få == lb NEEDS JEFESS It 

= (EEN tg EEK 

5 = —10099|—]g II lg —|—lg 

—|9T —|—|F |—|—l099!T |e IT 16 |—|— ler 
FIE — IL II 8 |-'—lg 
Rg == — 0292 GE SE EG 

— | —|—! — 1089] — |—|—|—'—|—|— 
En KEE === 130 
=||e === == 09 = TT=]—] 7 


(US 


(US 


Tozo4oBJy (SU [901 
gølds 'qEp zopunop 


snu uol [en 8 (8909 
ou HU) Toto 
ældes 'q8p-topunop 


yelds "qup 
zopunogp 'Sum yo I 


"5 70 UA 
O58Tg "STU AU ON [BOT 
Sælds g 'qup zopunoy 


"8 70 YJTM oB8| I 
weads "qEp-topunoy 


"8 70 UTM [BTs 
Sblds "qep-topunoy 
gwids 'qep Jzopunoy 

"Sun oo "pod 


qEp-topunoy 
"Zum oo "pod 


qep-topunop 
"Sup oo 'poa 


LP 


09 


OG 


68 


FL 


GIT 


0001 


008 


OT 


GT 


T6 


OP 


0 


Hg) 
v 
Eb) 
p 
p 
"9 
p 
'g 
"9 
"F 
F 
g 


GT 
0 


GI 
OT 


(li 


GT 


ble) 


9 | zouuøy 91p.10) 


SET ur UN 
"MNM Ul 
9 øTossort 


le 


NMN ul 
91 4 Hoquy 


Uuopun.s 
-IOPUATA "JF Vi 
ESMUT 


xæqEv HO!P/, 


ægte v 30! "/, 


uou [ogsa Fm | "/, 


& |"MN ur yæqgey | ”/, 


"MAN Ul 

8 | uAsysyropong | %/,, 
"HASS UT U9SUT, 

TI uo donq-JySt | %/,, 
duysyqst punt) 
s,zany9g AS | re 
IPPO 

spuvjvas Y | 
FN GAGE ek ANNES 
fol ya Hoquy | 4 
"MSS ur 

drys4ys suop 

2 -un1310qqoy | "1,9 
"ANM UT 

2 | usvysyrropong | ”/,g 


ig 


5 


76 


Tudo OG Hq 8 TT || —1—]) a |— ÆG (g FT | GT i "MY MN UI 
NS USE ES LANE ESNES IEEE T|G |—IOT| & '8 "0 UTM QT|TT| 4) 0 6 (ig OS HOYUV | leg 
Tolo4IB 9 'sniq 
—'T 8 'Snss0[gOULV 6 I Fa ga | | TIG OT | F |o8de pue "5 "0 uyA Te! Of (OT F & ler. Hg or HOYUV | 8, 
— 00] —/0197——| == == re — or fg: 8-9| jo30a 3 al 
| | "ANM Ur 
1072 i; | | Cc OT |CT GT | uauoysUH | %, 
ial| | ur 
—|=—| | | ——g | OT! 22 | | Ga 12| touuøy ap1o0N | %,, 
| | RR Saar 
"azou 4do8nog T | 'OOT | SEE FEE OT! 9 9 uawufoysug | ”,, 
; NERKES | | | | | | | EM N UI 
sn1q0Z0T8JSsÅL) 8 (032) —| => IGN Ea Flo OT | OT OT [fg Fy mug | 1/92 
| | "MNM UI ; 
gl Få id 0G| 6 | GI |g| | UABySsyLOpa | "(4 
| | SSD | || "MNAL 
oTOS ZT FE CON ; OG?! 66 |] OT 2-9 1] | 2-9 (GT Ur OX SIV | 16, 
TeIO4OBN IT snu ta bent) | 
-ATOIMTED T '9JOS OT FR | | 1-1 "Ng UI 
… Ugound "4dogneg g|— |—' — 001 GG || JE) 0G|0T | | |Fooq "MAN HMOq 
s95818-Ww109907 SUT AE I— — | — | | —I—! | ØM | lor) eg | | |-uy Uu0 U9JSO4ALE | "1... 
mi El |] | OT | HN Ur 
|| Er eds | [jeg "MAN HOoq 
1= 1072 JE) FEE 103| TC | f6 |g'-my u0u9350492T | "4, 
sniger 7210498 TD /=|=|T | I HS) ES RELI | | 
49 UI M g har hast ey "al | Ned tæsl] tg ec | 
Sgas1ou ydosnog I le) Fr) '- ge Fee I |OTYST [919498 Be Erie), || jirg | 
snigqeTe 7919498 T OPPE] FH GORE Free 106|0T 'snudUuom [eQ GT "2 id "FT OL | UMA 3 "MN Ur 
FE | | | | OT | 0 fyeads'qep-tapuuop gT 2] gg T| Tal "gg "97 0 | TE (fe gå HOoquy | 12, 
| RD EST ET RE REN] Hast NS LJ | — UHN ur Sræly 
USE EEN] ES EDER (GE | |OT|TT | | TI f6 zopuøg Hoquy | "1, 
|) | NE) Er JE EU Gel rar SÅ FRE ae | | UMASM Ur 
aJog g | | | 3 |— | 0716 | | 6 III] smoqivy egu) | 
SER HF FE |) | se Ege ED og | 
MEE EJE EE RØEES FE EES ge e FS |—|— 'OT | 08 "3 "0 UMM 9818 g | ra) "OT | | drgsygsg punu) 
HH FE 661 SEE FEE 1=110610T gelds 'qep-tapunop| g), T|02 EG KON OG s,Z2yny9S 4V | "rr 
| Em (1 | el | RE 
"ponuyuoo) Jeboyey "7061 
, m—|o SEE ll | æ! wo ol ÆT! [æ] øl El ao = == 
i: EKG EST EU IRS NSA EEN ER HS ES EHE SI9! & Ses SKS ESS 
(xp tu) HE SE: SENE eg SE 3 HER SE == ENDE Elg ES 3 | 2! dg 
yusy 1opJo SÅ te linse SS DS SEER ae Beat rr EB KSTRENED SETE] Be ST ESKE STE He SE js =|8] & 
5 SIE KEN ESS ENES fe 28 fæ Ile le el E sardedg SHOES SEES 2 
pue (=j ES | <a 2 Sy FIKSE ES ke SIE LE Go s FIK 9 = GR = SCA "S3u118a = 
BE HUSE bls| TE El S lut ||" |ElRE SHE KER SE KSSU SN GS) ERE Sy EH NE LE L SEA KS RE |ftey 
sameads 19490 HR =I &!|E : E (os = IB lg5 S Jel Sis | Silke 18) 
3 SAS Els USE SES Ike le enele le ISIS Ig E 
| le HER LE Saa SR ER RE VE DE Sa EA EK ber 3 
"s83a [esIaWap | "s833 drSefad ERE E |B] Q|8| 8 |] EL 
um satdads Jo Buno£ ysy arsejad jo JaqunN ==] SER uker SHARE | | | ker al = S 
[MB] USIJ-3uNOA "JON olSejog KydesbospAH "39B]d 
El Eee EG &€ ll SS VO EOOOONR):Q.[ CC FF === 


— 


[— 


eq INS oTog == | | 0T| g qep (uporgq 1ØJs5Ø'T) 
Z == og p T |o0T| 0 fropunoy "Bum 0 p09 |+ 1 G| 0 g oser 4qsæNn FO 
| lp mk lor! ge g | 
S99.1B07 G "I lå g || 6 6 a | - | OT! 0 q8p-tapunog "Sul 4 901 02 G| 0 g Jong ØUD A 1 be: 
| | | DSBT] 
| | | qup-zapunogp "Sur 90 (97 G| 0 |" gå Eg | 0 ZBlælqav'T pA | "64 
| | "qep 
| | | -topunop 'ZuNy 201 'p09 | + | c| 0 | 9 | SrA dnysselg | "/,, 
| | | e | | 
g (6 = I FE IT |IOTIO qup Bun y 901 po |+-/0! 0 1"22" 2 | 049 | |Smuporg po syg] 1, 
| | | | | 
| PÆN | 
ir el ed] É | SOLER , Aal arss hare] |g SØE be 
| | > IF & |IOE IO POP: 1009 GTO NFae GONE SUNUDITG ØJE lor 
| | | | | 
"Pa0f4 WT "p061 
; FR | | GT/GT SM Ur 
udy 8|—|I | GI Imtæte —|08T/FI 6 | 0 JGT føl] yo øfessog 
| I 
| | 0 IGT! 0 16 | 0 V2T OT ÆæYTaS ur won y 
Eee | N'Y"MN 
| | ur drysyysty 
| | 0 OT 0 0 102'9' 6 | suapunisroqqoy 
SUM | 
Jo s0589s 1tu0) | | LI 'g UT 45 
g0q gø 'vsydy 003 i Gr gt 01410 0 |2T |2| Foo "AN øsæT |""/6, 
2 M å 
Bdydy Of == -| | (Q | eh 92 012 |f| ur qamyg Aqæg |" 
| || 
sniqozso Isa) g JN | F "M UI 
BAT VE 9 IEEE 50?) — lg] 09| 8 OT tal qamgg 4XqTey 
| | 
- HH | 92 N Me" M ur drys 
bdydy T JS, T |— |—| || ge] | 92 0 193 2T|… 43 suogeyg |""/,, 
sniqo5o[BISÅAN) & | VENN Ur drys 
ædydy 97 G | GL |91 "aa "TT! 0 IST (fe 4437 suopepurg, |", 
|— 1022] G OT TT HVEN Ur Ø 
HE 2 T OT OM 0 |G1 0 ET 19 ya sæusgog | 1/44 
| | [nsy snotsold st | 0g| Gel 
| RE RE B"0 UTM [[ews 'qYp-19p 
"UIAUOUTEN 3 | unop "tusuom ep eldg 007] G | 9 E 
'sniqeTg YoqInT T |— I 02? I | 03 |oTf "5 "0 gym T Yurds GT | 27 | T| GT PI (fe N/A uruoeg | 5/4 
sniqeT I 'oJOog T 
'sniqos om BSA I id S OT | ér ; 
usyodig I | | Fl I IOT I OT 0 |G| 0 GI uoqIuo) "JF "AN | "64 


029/—|—-|— 6 IR EEEE 02| 0 18JuJ0ja "F"MS| Yer 


QU rd 


OT j 2 (EET T |orTyg pod! 008|G! 0 
G T | id 1 OT 0 OET |'T! 26 


26 øso1ids "J "AS| er 


BER ER UOS TASTE SM 


0326 2 | — 10391039 '0T2'—10221039 —| 
| | | lang) 
sniqosoteJsArD T (OT? ENES erb) ES El | |OT | TØ 000T & OT 
022 —|— |— |— |0821022'—/0T 2072 | "OL | 01 ce |u| 9 


free |=|—10892''90 '—IQg9! T | Fl NoT| & | oorerd Sur aor "pod | GF UT TØ TØ øsoldgs "J SS 
HE | 15) 1 El | 
og ER og? IE (ol Ko: odd | Q0T OT 01 | É 
(029! | Og? t=jæl OT) 9 0 |g|0 02 øBo1ds "JF "HS| Yn 
| 


"Hog 8949 "7061 


FE EN (| ES] om PETE] 
| | | | | | 1 9T I 
| | æg) ER) IE Sort øTl gg | | gs SUIATOAOI 
le | I (& |T |OGSIGTTIOT' 8 FE be yerds 'qep-1opunoB | GT UT CT" TT| "FT 0 | er Uu99AH "I N| %, 
| i | | | il I | i | 
> EC SNWNW.Q.….."E N)NHNHNNKCMØOOOMANANRCLCGmDKXKXQCOo)AÅå, <A. TERRE RRRChlllddMRmMMO RER 4: 
ES "punos eyL "7061 
—| — 1072] [==] 022! | I oT] fe | | fg | | pung 1øjssør | ",, 
(6-2) | egen het "RE : | (Sulupolg 
aTos g |= 1022) == hof= EF Tor | 47 . | | ØATT) appO 
ysy-odid T [== 1072 eN == OT! E yeds [Je fb | | 104104 "J "HNN | " 
| | | | | | rt | ll ie 
| || | || ll | | SØE He 
| | IE | ED oTos T 'Jjelds FT BE Arr] 
im ge (2 | | | | (082! | | | | or | te å | gxed u.c01s89 = 
| ea, ER | | | | for 0 yelds fg | | "uporg tunssin | "/,, 
| I I | | | | | | | 
(2109) paofg WT "061 
I n & I Fe I I = | | = I SEN ! pr ll z = || | 
ole ba se Eee ken zldlo! -Jellg)| led Hæls|olj og! 
/ | s | wo | o = øl z Nibe er, Fe bp = 
(op) — |É|Slg|S B'B|S |. lE 2|g|e|… | NE jog så ES 518 SIS al g 
GSR SUSER ER SEES kone Islel| Er] ad || Ø tg 5 gelse |] <= |] SI 
LS DÆBIS Er ER BEES SSe ke 7) z HH HEE 8/8 15 | 8] 'sardadg SETE KE SEE Hs b= > 
SEERE FERIEN a 8 SE he z ZR Bl Edt te NS NE ES rn SE 
satdods 10yI0 FERIE E i : | z E: S) E BUE SE RSS FE > 
! — Ed zl] sk Hi — EU SE ER 5 fot E Eg Ht= Eg | || = BB | = 
E E = KEE ER ESS RRS = 
s33a jesIawap s283 ordejad ; 's33 ysy deg |" "lle |æ| = 


UHIM saldads jo Suno£ ysy drejad jo JaqunN 


[mel] uySIJ-3unoA 


"”79N orBejag (KydesbospAH "39Bld 


Bæqer 


snudUoTeN T 
usy-odid 3 

usgodid I 

ysy odid I [010498 T 
g£ydv I 

g0q.114 I 


MHT 


3£ydv I 


soysy Hope <ueu 


I Si ES FAE Er ES ES 
| ; | 
| og? m 'g 
| g HE | SAT eg re pel bei ">= 
| | | 
(D 6 | falk T|G Æ 
FE FEE mee SE en 
| fe te FEE El 
FRED DE RER, | ES æ 
| 
| Gi| FT 
i Sl I |—/029g — 
019 110822 T 
| 
| HH | (gl 
| Ir |= 012 | I 
== I 
|| || 
| 022 ora or Eg 
i (HT KS Es EEC 
I T 61510899 lo jr Ile 
| 
SYD be fra teret T 
02?” 2 8 00788 551070 
oT2 Ez 
; I = Ht 
c E Bk 7 
(5 OT? G II le 
SF EF [ I 
ES Eee 


OT 


OT 
GT 


OT 


OT 


log 


OT 
'OT 
(mt 


KO 


OT 
03 


0G 


08 


de | 


"3 "0 qJTM og I 
gælds 'qEp-topunoy 


yeads "qEp-topunoyp 


yelnds 'qEp-zopunop 


snwu£UuoyTenD I 

osJe Tney snorAold sv 

yends "qEp-1opunogp 
Fun 490oT Moj 8 


yelds 'qep 1opunop 
"BUN 4901 MøJj 8 


Tnsy snotaold sg 
yeds 'qEp-topunoy 
"Sum 90.t 'p0D 
qep-tapunoy 
"Bun 901 'poa 


Jælds 'qep-zopunoy 
oorjd (Sun 01 "p09 
yelds "qep-topunoy 


F8 |" 


96 


00T 


02 
Gø 


00P 


000T 
002 
68 


000T 


01 


Lg 


LA! 


aa 


ETIK 


IT 


GT 
0€ 


cTl "97 


G] 


TI 
0 | 02 
ONE 
TI 
OTTE 
'å 
LA! 
0 | PI 
TI 
OVALT 
GI 
LP 
0g 
GT 
OT 
0 | 02 
0 JOT-8S 
G 
GI 
OT 
0 | 6I 
G 
GI 
9 
0 161 
03 
TT 
ig 
OT 
G 
0 1P6 


— 
— 


F 


Er" 
== 


øgoadgs "JF 'S| f/ 


"MNN Ul 
JUST 184 9U8.LT, 
U9JSON 

"STN 4098 "3 'N 


osnquop1oN PO 


HOLCH FEsAN 


"NY"MN Ul 
3Bælqspodg 


oasnyUuapIoN HO 


opuruoyoN FO 


AOYS 
OSULLWAT HO 


øSoldg "FJ HS 


posoyspuuy yo | ”,. 


UABUU9N49JOH HO 


øgoldg "J HS 


opurmuoy NY HO |” 


NYNYAN ur 

73 Sælge | %/, 

puejosurT 

Jo quilod ”N Ya 

"M 4 "MS Ur 
Fun o4uEnT | ”/, 


øsordg '$ as] "1, 


30 


| ER | Re ge old 008 HER HESTE VT | 
s4ydy 2/6 | 3 | JU E2 ener | DT! fk Bund 901 | F (c| 0] LUST 101 HON Ul (Øm) zl 
66 ENE IO GENE FUGE TT Fre | 6T | TI 6TI" ere 0 1 6T | sæupjolyg | "/… 
COL ES fa æn I SEE 0 | 
| FE | || | JETe ST (og SMSEEES 
| fees ker ER FARE ES Es UDE SÅ 9 ERE | OD ere (OT SR rar EKSy i 
(SEE Er ERE === 0 22 1/08 "TT "e | 0 102 fr — sopspoqe ne 
DE | | | | 1.06 || | | || (| | 
==] | een CA SE SR an lo 002 01 ert” nå (PT ; 
| FEE JE ØER | | | URE AL add KR Dull s | SA 
EET EG GES Fee IS" u Id CA: pl k c| olrer? BE E ul (uewuy9g) = 
KL IE P og | TT! tel 2 El (| lor 0 oorejd 27 ul 4 901 1 | 02 (T|FI el!” TØR KOR RET 8 4UH 19qB18S 
Fa ERS | FE |stgjl< ! - 
| "anjeg U49JSOM "7061 
Sunny | FEE USE ES FEE MEE Er E | | Hs | | | SR | lp! 2 | | | | 2 | STA Suuveg i 
i | log: | | | | Btasom | & 
JO S95818-010910q 3 å| dl br ba] | ER 01/2 | | nm | TASOM | [gx 
| | å | "== | | (ER Fe aJos TI | | [14 
FR | LÆ) ds 'qep-zopuno X 6 | | 
fr He BE kk ER $ br SEE gråt mm I St: Sl 3 "6 "g |gl UMS u X 9| 
Så ml 'e | | I | 08 SKER (5=| (ært S8) gelds 'qep-z9punop | 008 | Tren Er] ST 0 |8T|9| 3toqstoporsurg | ”/, 
re CCYT 4! | | 
| | | | | | | 
lær |7 | Je | Bel | 
æt | 10691. G | | aTos T | HOBE ta Bio 
| (EVE) IE | — 10991. GE | FI ads '"qEp-1opunop | CZ "1 ka: 0. 21 "9 0 | 77 fe oarepug "7 'S| le 
lg | |= 1072] = i 
| FE Fæle] EJ "Ta el 2 KN re REE ER 
yelds TT | 21 2 CATE "gg 01 6 [/ I 
FR | REE 
EN |f) | (OPP KA IEEE 
| | | (21 | JERN cu |e | k zl sey øvæg nl? 
| | | | Se ABA HENNE "4 
IR | yelds | Sd FE 
| | | | | 2IG jæ | "qep-zapunop "Su 4901 008 fa) Cc ; 86 De | is ns ea at 
———— . Hea WT 7061 
T | men FE all dlælslel ss 
FE SKETE Fe ET es RES Eet æske SK: ASGER BESES RS S 
(spam) — | 5/88 ES E | (2151 | 12/23! |Sles sås EB lse (2 E 
xP ) BE FSTEESUBESES ES Eg Es |? 2|s|7 SEE SES ES ERE ES - 
s c IESE LE, ze KE BOR Ko KER Bel BER hs BUSKE re FEE Se GslS | 8 |.) —. la] æ 
usy JopTo FEE SE a z Frb 2 |z | | Ble | g gl E 'sataadg 3 Hee SE i dl Ej SER EROG j 
RE ERE IE Se EN Er ØE BERE ER El ég 
RE EH HERE RE. HEER ERE ES E 5 
FREDE] FESTEN IE) E RE S|EJS'= d 
"s339 [es1aWw sp Er "s833 orgejad Ål 's33) ysy adepg — | FENDER = 
Im saroads jo S3uno£ ysy drgejad jo JaqwnnN | | FG 
er ONE TT usij-3uno 4 BONE OEONDE 


"gel 


81 


SUumqM 
Jo 95898 -t10990Q T 


qsy odid TI 


=u99 Cc '4do7DAD) T 


BAydy I 


6 10T 


OT? 


03? 


(RER 


O0T 


ve 


GTILE 
LT'6 


GTI 


ED 


co 
rd 
=- 
[oe] 


(Ug 


OT? 


OT? 


ST 


(g 


"83 "0 
UTm [[8tus pue 98.78 
døds "qEp-Tapunop 


eds 'q8p-1opunop 


yelds 'qep-tapunoypy 097 


gelds "qEp-zopunop 


Jeads 
'qep-topunop "Sun 901 


osmerd T 
yeads 'qep 
-zopunogp 'Su14 90 'poa 


oarerd QT "2 

ord Møj 8 

yelds 'qup 
-Iopunop 'gu[4901 'p09 


GT 


OCT 


PS 


00F 
88 


00T 
66 


000T0T 


g 
il 


6I 


GI 


ST 


ZT 


ST 


Bld 
"82 
"LI 
"9T 


ST 


O IFT 


(Øg) BLA 
sdniptA "F"MN 


ISLE MADE 
UH 1998185 


ØST I "M 
(ØV) 
Saælqi0A "JM 
sæupT0l 48 "FM 


NET 
qornya poJsånN 


"HN Ul 
qomun poJs£N 


SsæupTolyg "FA 


Sæup[ oss "FM 


NM Ur 


HH 10q88 


SæUpJ ONS "I "AA 


<qøs HO 


sæup[olys FM 


(øn) <qøs FN 
SæUupT0l4S "JN 


SæupT0lsS "I "AV 


Y 


82 


OS 


yelds Hoel sg lan 
z pod ; 'qep-tapunog (Sur 4 901 00207 IT IS | "ør 9 "MNM Ur 
JO s98895-710940q7 & |— (—| — |— |—|— |— |—|—|—|—|————'—!— lg 2r] seads s HEDE RL ARE FU TITS, Far) Ola Pp2A0U99S9F | ”/,7 
å dap 
-unop "Sum 201 (4) p09 | OG |GT| 2g 
geids | 6T|G| 02 
yelds | $ |T|021 27/3 |ee 
yeads | T | T| 097 FF |0F 
gelds | 27 | 'T/081”27|'F |og 
yelds "qep-1op 0 125 log 
R = —||og gg] unop f'Surmy ao (6) pod |027| Tog] "9 || 0 fee]! |øsuensmyp 7" | , 
|| 
| ør! tg |yg 
(d — == GT | FO waads | 9T/|CG|gøl"g |”), |6T (oueyg) 
2 | FEED MEE eg yards | $ 1/71 "2 |"21| 0 72/8] sg 22Lug "7 'g | 
qep q5n01-3u0oT 'oarød |00T OT] TI 
OM ET kg | 
TE Sa T = G | 21 0 |T| 61797 ”T |øT 
ga| Så | = OT| 9 GOL er TT "MSM UI 
GE T ulig OT! 0 g |Tler | "2 |"T | 0 far | Gys 1ospog | f/,. 
| Sur[4901 F 'odrefd | 2, (OT| 22 
| | | 0 |T|8ST/ "672 |02 
FEE IE ei alla 03! ge 0 TOG ITT | er 
9T FEE ele El => OT OT OM Tea EET om "MNM UI 
EG) en ef) fr HL HR Es or | OT |2 oarmTd |GT | T/ SØN "2 FT 10 18600] usgn oføm | "6, 
| | | 2 [ 
SER Em | ER Elke Fe) BEER ERE Ed eo I CEUS RD 
| tee far Fa | OT TI aorerd | 27/07/0112 (ET | 0 ft lTT 1757 suoøme | "1, 
| | | | ! | (4 | i 
LE 153) | | ord Fw 4901 7 | 22 01 TT ("FT ET | 21 "MNM Ul 
UNE EKO MENE HEN FI OT |Gr 0 |1/271"2 "TT | ofar|r p2A099S0H | "14, 
| | | ene | 
| | BUE ||ge | 
| | | | | 6 "2 1.9 "MNM ul 
| | |) oaregd "09/07! 6 16 JT | 0 Tr lF] — peaoyqe3som | 


TÆT here | ES | == | BE = 
(+"P It) HEJSES] ad ad als FIS 29) 8 gs SSB SISØ 
BAS TREN BES Hs BEN RSS hekse 5 Elgle|"|ElNSdIeS SE Ses ElBlSis|e 
usy 10p10 o EH z/£|/S|18|S nm | X S BE ES lBE SEEISE 5 GES ES Es S 
ter == RH ta kon re o|ø ST DSE bsoe TS = FS SI 11 )S has! 
puz SEE SE ele RE SEJE e El glsE HOLDOG ES SETS IS REED HEE » 
an HH ESSEN ma (5 5 le >) Å mn| (=| 23 
gg g É E SEE FI ES) - es S (DE LEES SEE: En ssullvea = 
somoads 19710 ERIE (2 Eg ENS E E g g]| E 5 lg SE BEER BE I el == 
E|z > |E|S1S) 1? 8|B LEDE z Er az = 
's332 [esSIaWap "s383 olgejad El 1533 gs Sl 7 Q|BIE IS 3 
UNm salaads jo 3uno£ ysy ardejod Jo Jaqwunyn ESSS LYS FOG ls | oa IE = 
[MB] USIJ-Zuno AX "JON olSejag AydesbospAH "39 d 


gelds vodnyp 


"qtuo9s zoqtoag 
"ds snu £uo 


Tur +- susoy « 
rd 499Uu0. mo gT 
ærd "sdouwedangq 

"ds soUu0 

— "Uy9|SOY  « 

"80 super) 


v06I 


) 


<= e heal (oz tn z == ta [ep] 2 TR == Fl GQ [zl egl zl tt > oz! un ( 
SEES SAME re se ES BOM al ES ES RE al D Elle =HE= 2 alle mm 2 
RR Hs ESRB TE (SS EK BESS] FS BESES HER BESES SEE SE ME DSE EST SESAN SEM SEE FEE rr Er 
En 4|8 FN EUS FROM LEE | KDE SES TER 59 STER 1R0= SR) SEA fo SE) es = EO SLS GSR] MENS SEES EDR 2 ES SER re IS RS 
G EEN ka PSR sag SET TSA E<EO bod tes bet Seaa BSA ss FO Ea) BETA HER HER HSA ESA BSS FDR eo w | 7 
ig em lee i | så [sej Fr | | oQ Fi sr KOS z z 
e: 7 ; n = td | tg 3 [se] ty ø = Ss WERE å aa 
Sa rs SEES 8 SS sy 2 | ø | | er 9 (ø gg SIS SLS SE & SE Er = (on ucidoy 
sk KS z|5|3F!5| NEL: Ss EDEN z | 
Q a || == | ie 5 | 
| | | | 
| 
I l 
snøny "ing "aunf "ÅBN mady HTML ATT Anenuef UUO 


FFTESm——mW TT «QGO—«QOQ——m——m———————————————————————————— 
(stoqwunu Jo 9A79adsart + Åq paJouoap st ooUuoTm90 aq) 
(TI "qeL) Jou orgejed qym snvy oyeaedes oyy Jo Alewwwings 


061 Surinp sropem sug op ur sg8ga ysy olsejaq "ae ge. 


FEE EO 


— Buurqm SEE GT Ge "ANM UI i 
JO 988915-10)70q T 029 FEE ST | 0 UT d1"2 |FFT! 0 122 (02 uoø slør | "/,, 
SELE 9 28 es (5 | aA Im —|—|— 1 0T|2T 87/6 |eT 
== ==logo El Em — 110216 PE nt EG, moquwy 


7 oT|g qep-1apunop g| GT | TÆT] ”"2 |"øT] 0 far] | goysum 3" MAS | "ce 


CR be= 2 (TE SIE 6P NEEDED ES EVE ENE FE or ks yesoyey 
| ! == 9 = SEE == GT |I 8103845 | '4qAON 
| OL | | = | | OT — —— FI OT I Hoaq Year "19190 
GA IGEN al ad KO ha z p i p (e Sg 0£ | ye3oyey 
| | | he & |—|—|'or | 4210383; S 
| |—| fe | ; (YE lge Bog UIHON | "ugydag 
| | | | | | | | | | 
| OG ka 0 fe] au [OS ET ENE VE HR EYE Ba KEE (0 Gk med wor] gs niny 
| fee | 
OT | | (FE | | ==) 10 lø og mL, "King 
|| | | | 
FE) DE =" | | — I one IS9M 
| | | | | | | - - ve punos 
ESKE RER EN (EESI (GENE) he LES: 12 "or FE) 6 7830998 NT ”aunf 
! || ! | 
(al g 1001 SS ENES ES VE == REE (g armed IS9M 
FEER | IVER | il ” Hoq MT 
| El | 2 | | | | IT Hog 89019 
| ==) IESUKL | OT | | |—| ig punogs 
16 IT = hi UT EES JETTE eo | | Ye3o1 "KBW 
| Pr | bl Hedes | 
|P 6T | | I læ | 6 |— | |T nog yeorc) 
GI > (Er HEE fl | g Bas UHON| — "mudy 
| | | UNE PS) | | 
100€ | OT NOT IOT1— | | | | =: | 2 omg omg 
GI c UGER EGEN SE PMR EA FASE EGER ER Eg | T | | | Gem 2 nog 38019) 
15] | Ale fr |—| | | | I i punog 
16 VEF T| JE] KE ESENES) | | | | |= | le Ye3oyey 
F FG ESS AR == | | | | 18 HB1ISBYAS "IBN 
| | | | EJ | 
OT | KEE Keel Sa før ea (OR KOGE [| Fly | | | te DS ES nog 4015) FÆJen1gaJ 
I ! | | | | | 
HI | | | | | 
| 1—| —|—|—|—|—| JESSE NEEJ — | | | lor |I ongeq 3s0M | UJsenuer 
I I | il I i I (| 1 I 
"2061 V 
—m—««—«CQ(OC—]«CQ$GOQ$éC&$C$C$QOCV&«QGO”—)=—mE RT ——— 
RÅ EES KEN FS BER Fed BSD ER Ed keal | z=/S|E)|E| 8 NEED LE ESS ERE BEER SE SS3] ER KEE Hz Et | Krag 
BESS ea ESS SEE 2 SEES RS FSA Ga SR) HEN ES KORES Ske BIKE NE 
SEN fe SE So SR SE RS 8 øn ER KEN KS NS o 55 ES IGN GEN OM NSA RER ERE ESE BST os 
Be aus Slalåls!g ER ESS Han Hs Slap 2]BIE|E RSS REN BEES 
SE NE SEES NES in S ESKE) 55 KERES HzR HHH ERE Er Ea Klee HOR ele BESSA 5 "013 É 
BEDE z|2 5 |E| |2] BE FRR ES ENE hes EEN RE he 50 ks EN ES EFA IR ER: F2 BE KERES 
YE DE |] ; ; ES Kos SR] == É |BIS 
"s33a [es1aWap "s33a3 argejad [4 
um saldads Jo ,Zuno£ ysy ardejad jo JaqunN | 


[me] ysIJj-3Uuno0A 


——z—m—m—EcC—C—mO——m—G——m—m—O——mG——cmO———G—C—CO—q—=————————mæmæ— 
(»punssumeg« ou <q Jopuretuor ou) > 1oyT« 944 Åq pa485n4s9AUr 919M gesoyey pue x8lo38ys 'vog UI1ON 944 UT FO6T 1940990 pu8 1oqtoydag 
Sqorsy 'Arenaiqoq ur pue 'punog pue (ouo 4d09x9) 483084 (8103843 fag UIION 974 UT G06T 79qtW9A0N puY Toqtwuoydog Tudy "or ur su01983s [IV] 


((Kiewwns) 4061 put £061 Suanp szo7em ysueg op uw BUuNnO0Å ysy olgejagq 


ny ldb 


85 


ezoseyg ou) ur 19q099Q Ur sms Dunwobrp Jo Zuno£ orgefod p pus Yog UY1ON oq Ur 4061 1oqtuojdog ur 099. JO SMU09D-AT, 
Suno£ orgejod I puw yw3omey pue 48103848 oq) ur W40q £0614 Zoqwuojdog ur Uuo%48) sem 81.090. æWD4DD JO Buno£ orøvfod T (UOMIppY UT ; 


- —|0£ — — —|—|—|—|—|—] — |lor 
—|—]|I 03|—|— og —|—|T — 00£ 
— — —|—|- — OGT 
02 ! É 8T 
—|3 |—|—|F |—| I (ela 
I | I I . I OT 
1—1—/—|F '—|- 3 T 09 
I oGT|—|—| 00 | 2 g - sg 
2 | 0£g | — 2 OT 
3 | of |- lg |I | TI . — ce 
| | 
2 I | FE 2 I gr I — "or 
I IVO EEN EH 06T = lg — — oc 
T 1=|2 19 | 097) |- Kor (oa rr FE lee feer SE EET føl tel 6 få c cøl CE 
FI - —|—| lv 2 - —|— —|-—|—| 08/7 | — 1109 
—|—| |: Flor ESKE JE IEEE 027 
—|— | —| 0g1|—|— 09/2 |& |=1—|—|—|=|2 |& |-|—1/—)'c ost 
—|—| g 01 P6 (g LT |09T 
—|—| | IT |—|02 |—| LS EEN ae I 5) SD HE 2 SEE Kon år 
| = T |g |I |oe [—|—|—|—|—!21101 g |—|—|—/—]|1 |0£g 
—|—| —|e |—|—|T |9 |—191T | 962.9217 |—|—|—|=|—|set/T |F |T |—) 62 org 
T PE | 26/8 26 T | SF |8| 96 1109 
LT gl VN0r|=]8|=]v |og == ENE ke ge 'gor FEE KLEE EEN rer O2T 
|2T MIS ISIEIEE ter —|8g |ce|g - (& - BT | 02 
ry LÆ ES ES ESRE DE KE yde EET ER OT |æ 01 = | |—|=|=|2 |T |=|—1|—109 920 
—|—!7 |09|—|—'e |—|—lTx |ø OS — 89017 (== |—|-|—|76|T |—|2 |—19 Not 
og |—|g TIT |—|8 |—|F |g — tøj 2. |og 
sr h/S|AS OF FF" '& 18 BR KOV 
ES re FEET ET SIGTE NE od EEEE Een tog 26 — 28 061 
109 |—19 (eg OT | ge |781—|—|—|—|—|11|—|g 19 |99/ 2317/98 
06 T IT (37 |—|g |—|92]2 == Se EA FR ME = Ea ag 
—|F20T 14 |—|—|017871—|921— [92131 I — T 1106 
0gT|—|g 02|08|—|07|—|09|08g 2 —|—|7I |—|—|—|T | 
ERE ES FE er SE ko za EKO kodes — T || OA 
— of — I p I—lg — — — |—|—|—|—)|— 1022 
108 Ss GRUN 0G |00T| —|— ag FE == S= re | 109 
(00T|—|T 02 - — — . & |orr 
TT 9 I Tia — — — —|—!— —|—| — T |Iag 
— |0011— FE g OG Fm Sl t= = = ===" 


CA CO rd 


MoT 9WT 
8509 )B NT 
HBIOSBYS 


ameg omg, 
DN 59 MÅ 
Moa 38915) 
Bog U1ION 


omg 89 M 


OT STAT 
oq are) 


[BT OFBYS 


omg onLT, 
one 989M 
Ho VT 
Moq Ve) 
punog 
38399983 
IBIOBBYNS 


TTT "950 M 
MOT STNYT 
Moq 2019) 

J8309E NT 


MOT Y6OTE) 
ptolgq tuvT 
8599484 
8103849 


one ONIT, 
orme "959 MÅ 
Mo 9895) 
YE309JBIT 
BOBBY S 


VESo Je N 
H[B193BYS 
Bog UWON 


Hogq 9) 


1990 


ugydag 


ysninv 


"King 


"ounf 


"ÅBN 


"lady 


"UOJBW 


"Aaensqod 


Maenuef 


rr er rr w«cm——z«QCq)ZC—Æm—mCQ$éQO—<——CQCQ&$C$CQqO——m——m—mCQOQC(VCCQO(—=CQ$QOCQC&«G—CQ&€C&CO—=CQCQOCQ«CQ%COCQ$QO—CVCVC$CQ$QOUTXCCEEE———— 
(TI que JO £retwwng) 4061 'd 


hv 
in, id 
ne ; Å 
if Fr 


i KM Un 
re. 
TOT 
| É 


Rey 
rådyr 


u | 
el i ) 
il 
[| 
[| 
kl ' 
g hed 


4 

' " g 
i bå 
ve ik Uj 
LL å iz i 

æ U ' 

== va i 

d i i rå 

y i 
å Sd i 


LLR el 


(NYDE MARS $ 
S 
£ 
i 
-— 
| 
' 
SR. 
Eu JN 
EN aL 
i 
[ 
|| 
ON 
UR | 
==; 
lace 
DAGES 2 
ik rer 
NA) 
GEDE de 


